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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor storage device for storing information for 
plural bits, using a simple cell structure. 



SOLUTION: In this new structure of a nonvolatile 
semiconductor storage device for storing information for 
plural bits, the edge part of a gate electrode is provided 
with a charge-storing layer 4 for storing electrons. Thus, 
information on plural bits can be stored by storing the 
electrons in the charge storage layer 4. 
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[fulfil *W»S««>3EaB±lc. M6»R* 

^ft icshsm- s mmm * tr*rc- s c * * wk ± + a 
(DV-bmmz. miktetiLirz>x.®.t, 

l, S2*>J:(;S3^»^^, y-M6»K 20 

Huta^2coteasi^ra^ii^^ici^^L, tem&BA 

^4:«:1»»^+*^li»tt*»*E«»B^iia** 

5 ] ¥Wf*«ffia>±ffi±«-iafi $ *x/cS?! 1 <o 
Tffll6«W, BtJBi roT»«IB«)tAro±»lcEBS 

jxfcgs 1 of miftftR. Huiem 1 <oT«te»is^aBffl«> 
&mmtm-#m*bf£z>tiz2 0)T&m®Lm* awe** 

ESixfcttiftftB, »ffiW»»Wo±»(cEfi3*i 

trmm , iftmm 2 <oT*ife»»fc j: ^ 2 

»^b«5»2©±»l68B, :fcJ:0\ KSS 2 co±8Mfe so 
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[ss*«6] ¥Wf*stEo£ffi±icEB£jftfcss 1 co 

TMBftK. KSSi ^Tmfeffj^**oo±^{cEE£ 

ti^ss 1 0if>mi&iM& wies 1 ©Tfflifejsie^asffl^ 

±ffllci£fi$nfc»i^«ffifSttJS. MESS l Wife 
»BI*5 1 o«W*«*^±tt«cEB*n^!B l 
JiSB*6»IR, K^i ^±a*fei»!Ro±as(ciaB^nfe« 
1 <nf- t SrW-rs^FflBBtt^WfflBBSSB 

Wtt»K±tcEB*ttfc, MCffi^BmflUI&m- 
»M>&*6*2©tWOT, »JS2to«l»*«JB-h 
lcEB£ftfcJB2^±MlftilMk ft«2<0±ttfftftMLh 

icEBSftfc*2*>y- h««, t 

KEttUSB t £ Alii" * w#E«i£ 

Bo 

7 ] ***a«<o±ffi±^iaB*n^T»tt 

METWIMMis <fc SffiSffiJio -hSBt-EB $ tilt ± 

r * *#»*^*#«tt¥#ttE«36B. 
[»*i!8 ] #*»K*<B±ffi±lcEB*ftfc««l6 

»«SMe*R±(cEB$tLfettfflf*aHi % 
»««f *«B±fcEfi S tt^j«»K t , 
R*6i»IB±(ciaB* tt^:^- htSi^ttS: 

SBK^ic, «2 43<tU«S3^»iB:«iS:«H»:?Kfi)t"r5XS 
ifflKy- h lWE*3<o*6«R*5j:05ft5 2 

^sgi *sj:t>'m2^y- htaffiw^ws2 6o*fe«Bio 

»ES8IB|lc«lWW«B«r»*-r5XBi«r'>ft< tfc^tf 



(3) ftrBf! 2001-156 188 

3 4 



mfEffl 2 a&ftHtft J: tfSff l * - = > ^ 1" 

6:tt\ ^1 coy- h«S«:»ja-r*lSA:, 

ffiEffi 3 affefHR* saia®2 0*68!Bt*5«tU5 
Sfl l <o*63»K^|«*-r-6 c £ X\ W>2 (DV- YWBMrSL io 

ittjESfU coy- HSffi(^»2<o|6iftK<DjaffiSrillRW(c; 

£ > 30 
SXa<t, 

mv- h&mmcn±i%\zy- hmmmmmzmm^tc 

3«SB8lcSffif»fflB^JKfi8i-SXSi:^><c< fcfc^tr 



fijc-rsxa^, 

mm i nmsim* <t t^m 3 oies 

BStt^^coMit^^ e 

1, JB2i3j:t^!B3©ie«MII^6fiK5, htO&m 
HtjE^ 2 (OffiMdRaNHMcEB $ *ifcttffif#«S £ , 
li:^i:t a *«3Btti¥**E«3gfio 
axad:, 

3 KSBi* ^2^J:^m 

TOE*2<o«»«<o«tt«:a«W«c|«*L, ffim*»dt 

SE^*cSffifBfflJi«r^-rsxai:Sr'>^< t fc^tf 

Itmmi 7] ¥»*K«<©±flfi±(cEfiSftfcna» 

ttDfl»fc*tfWE*WffS«eo*iB±J-EfiStLfe, !R 
1 *5<t0«*2(O*6i»ij»^p>«;s, ^-h*fe»J|g£. 

ri:S:W»t-rs^»*tt*W*Eit3fiBo 

mm i (otbmm. m^wmmmmm^ x 3 <oitm 

[fibril 9] ^^f^1S^^®i±(c, Dfl«K«rJg|«i- 



£vtm3<ommm*mikMfiL^. ami. m2*>xx*m 
Hgy- vm>mmmm%it^mmmmwm*mx& 

-T6XS<ir, 10 
R, RflfVRMRdttttk *5J:tf»3«>|ft|»R«rllI9:W 

[»W<D#Jto4KW] 30 
[0 0 0 1] 

B t »»tt¥Wf**«»fi«:ra— ^ y :AbM«tt Lfc¥ 
W*E«SSB*5<tt/*«5«it*»«-B8-r6« 
[0 0 0 2] 

[t£^<7>J£ftf] «(DEEPROM (Electrically Era 
sable and Programmable Read Only Memory) ^(D^fM 40 
3gt£^^y "CJi, l o<Dir/McM#5 2oWLJ^I«r 

-T6 0 wtu(^uT>?<^-y iaasftftwfcii), low 

«rl oO-feyHCEtt-r5a«* s «**ixr^5 (M. Bau 
eretal., ISSCC95. p. 132) 0 Lrt>U ClOD&flf&il 

i« k l t> vtm t m m co&m & » <t so 
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6 

fc5e z<Dtcfr. «?W^teSWlcS*S-S»w«tB<-S 

*fclC«RSjh/0*6 (B. Eitan et al . IEDM96. pl6 
9, Fig6) o *n(C«IH©"fe^lliat Lt*«W 

&£imcmm&tix\,^z> wm&wt&^m * s 8 1 1 o 

[0 0 0 3] — ^r, b^cd^^a • iry • ^-ry:^^ 

^±(CMt6M^^^oTV^o EE PRO 

M^y 7r>a^y ^O^y- MHitSrWr 

y * ffltit £ ^ o ti#mzmmte 3 i^otn 

[ooo4] mmr—hsi<o*w&** i J<o 
m^m^xy^-r^ r amw^ y iryu^^m-r 

[0 0 0 5] 

[0 0 0 6] **WOffiOBWtt, fflf^TteMia^n-fe:^ 
[0 0 0 7] *^^<o$btcft!i<7)@6<j{i, HS**-fe/u« 
[0 0 0 8] *36W^^e>(cfl!iwaWfi. HI**«iS^ 
[0 0 0 9] 



» » 



m\<D^-bmmomm±^. t^iii^it, e 
coy-h®^3r, m^i^Sc-r^^m^<h. 

[0010] *&w<Dm2(Wft'&te. ***&&m<D3im 

[00 11] *«M^3 0»««, *S38tti¥«ft:lE 

Si <OT»lft»il^*»©±»«ciaBSJxfc*i corner 20 

±«B*cEBS*t*:JBl«)±»lftllilfc, fSi<&±8M6» 
K<D±«l£EB$*x*:Sl <oV— bmmt, 
feJWBU »38tt*W»E«JSatt, ¥*fM&K*>±ffi 
JifciEBStLfc. »l©*IBIft««4:W--»»^b*<5 

«K<o±»lcEB4<xfc, » 1 t HI— *t» 

[0 0 1 2] **Wo»4W4*«tt % *S38tt¥*f«a 
1S3&B 4: »*tt:¥*fttE1M8fi fc £^«ir 5 ¥W<*ffi« 

sir-fcot, *#«*¥W*e«aeaf4, 

IB 1 ^T«fUjte«K^»«<o±»jcEB*n/h* 1 <7)m^ 

±flllcBB*iifc* 1 <o±««$lftlH«4: , % 1 <o±«|ft» 
K^±«(cEfiS*ifc!Bl «>y- hmmks 
tjyflU »56tt*Wfls|S«S6B(i, ¥*ffr*E<Z>£Bfi 
J^cEBSJxfcBJWftlMKi: , ttJMfc»«t_hlcEB**i 
fc, Ki ©*Wf**JBi:l^-«'»*»b*S*2«>«W* 
AM*, K2«5tinir*SIJB±*cEB*ttfc*2<o±»tt 
MR£. S2^±«fB«i»IR±(cEH$n^2a>y- h 

[0 0 1 3] *!6W<oS5co«pi8(i % *W*SffiOSffi 
±«cEB£ftfci&ffli*fcl4Daffli£:, £iffl£fc(4IM]8&&£' so 
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tr*W<*S«»±ffi±l£Efi£ftfc, »1, l2joiO* 
JB3Wl6»IKA^*5, y- h&f££l<b, S2W|« 
wiB»^EBS*tfc«W»«JBt, y-K^am±icIB 

¥«*«E«3sar*fc5cii:r**>s 0 

[0014] *J6fl(OS 6 <E>«M»f4, ¥9H*gjRo±ffi 
±tcEB**tfciDi»**:«:Dfl»i:, a»*fcttDfl»S:* 

tf*»»a«w*ffi±icEa*nfc, m^u^o 

tt*awsMB«»B"T?«>6ct-e*>5. 

[0 0 15] *«WW»7 0>W»f4. ^*ftS«<Z>£® 
y- H««<oiH»jcEa*^IH«i:, IMlSBtc, m 

ill, affirssrstt, ^-r^w^Aw-^ ku- 

>T >««oH*^±»^EB*a6^*»tt*Wfls:ia« 
[0 0 1 6] 

* £ a55> ri* * * ft T ^ 5 d £ I 4 t> 5 A> T* 6 o 

[0017] (ii <nnM<Dftm) m 1 t4, *38wa>» 

14, pS***s«i <o^®icy- M6ii2^ir 
11 y- haffi3*sRfte>tL, »i y— h«ffi3coisjfflj 

fi(Cf4ttffi«flfJ|4 (4 a, 4 b) *SKttbix5o 
««f»«JB4f4iMJB«itSrWLT*5 9, Hl^fli 

^c^ti^o ^btc, afif*ffl«4(o±as(c{4S2y- h 
■t«8^«atte>ix6 a mmwrnm 4 comment ^ 

-i^9C0T^OpS2#«^S«l lci4, ^ + 

tefft^l 0^WRlJ(Cfi^-T6^^^^^C0n + 

<jo*®icj42»mis 1 2^(tbn5o siy— Hfl!ffi3 

^IB2y~ hffiffi8(4^coW®JH 1 2^r^trm^{C 
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[0018] *&w<om i <Dmm<otem\z&ttM&& 
^<$>^y cD^y-tr/Mi, y— x^tfrtexv 

>*«Sr(£**feto»£o n " ^ttM^ 1 0 £ ffi^FffiftA 
S<7) n + mteWtm 1 1 T*«^t Lfc LDD (Lightly dope 
d drain) «a*#LTV>-5. IT, giy-hlH 

ffiwmm 4 <omtm 6 ^n/ci^^-ic iot 
£1:5 L^v^mEE^fb^^ieigit®^ - oo\ 
"01", "10% " 1 1 izttfczitz, $t>\z s m 

[0 0 19] ttio^ 1 (OHJ6^ffi(C«S^ 

flWgtt^ * y Oftf^^ov^Tia 2 Tb^EI 4 Zm^^xm.W 

0 V) feBttOL, Wl*ic:«^«r»ai"*-S*«r»a«4b 
{Cifig^-TS >-D(Ci^mjE (-8V) ^r^IPx., ifijg 

'f-^^mttrF (Channel Hot Electron) 
L , ^ 0fRW?-**ttttr*flUI 4 b cd^LBH 6 (cJSffi £ ft 
60 «ffif«SUB4 b^«T-*sfflffi*tt6t, t/uhyy 

(~ — 6V) ii^ti5lfSil4 btci£ 

ghh5 KMyDICjEtE (-9V) m^fS 

ft*5* /l&iGQii^, MO S h7>^^(7)y-^Si: K 

[0020] &tc, 1 ommcDjtm^&z^ 

SH6tt***^ * y CD* * y ir/K7)SSig*rffiS:ia 5 7!?M 

XIC^f&fLlCjloT 2 5 n mCDy- hfetHK 

VD (Low Pressure Chemical Vapor Deposition) TifciC 
«fc <9 naSfclipS^ttftS: K— >^L3t3 0 0 n mG0# 

y^^BEftrlcJ; ?)^^>^U SSiy-h®ffi3 
ZMfSLirZ. so 
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[0 0 2 1 ] OB 6 o y — «t 

9 o or- i 2 o o^co^fb^fflm^m^fbL, 1 0 

±(C L PCVD^ia 9 I 0 nm~ l 0 0 n mCO^HLflg 
6£i£$(U 9 0 O'COTKlR^SlfiSfkfcSlMiC 

VDfeCJ; «9^fb^6^®tC5 n mlg^I 2 IfefcH 7 

[0 0 2 2] H7M**1-J: !g2B£ffcll7± 

(CfcJr/ltf L PCVD^ia «9 2 5-2 5 0 nmlS^ 
3 VfciMILfca, R I E (Reactive Ion E 
tching) jfelcJ:SS*t£fe^5/^^^S:fifi\ wO^JBfi 
•>y=^ S&ili£ft:fii5, S[^lW6*3J:05»2Sftfl:K 

[0 0 2 3] I2]8 (C^^i 9 IC, IS^FffiftlfiffiO 

n - S!J2:»JB l 0 SrMtSo n - SitfclftJB lOWt 

[0 0 2 4] IU9(C^i-«t lSSai4(7) 

4^ASco n + MteM^ 1 1 ^rMtSo n + Mfetfc® 1 

i ti>f ^yaAKiia «9^i y— hti3, mt&mm 
i»^aAL, ^rotowiiaotaAL^ 

[0 0 2 5] pS*»*Ifil^ffi|CCVDS 

ffi=E 1 «r5F»tt#H*f>-C^tta-rs r t «c J: 9 ffi 1 ¥ 
«ffifSffiJS4, hm®84oJ:^n 

(c«o^5feR/CWi«i8k^J»Srl»*-rn(^ mi (-^L 
[0 0 2 6] /^^b\ Hl^fiL^V^s, ! ^^^e y iryu 

oia«<ocMosj«igxa«riB»:sr, 

[0 0 2 7] ^^0^oom 1 coHSeco^ffilc J:ft(^, mm 

mffim4<o±mci>ffi2¥- hmm8&%stvtz<nx\ l 



(7) 
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[0 0 2 8] (»2(OHtfi(0^ffi) #3g9!(OSB2 

ojtKfc<o»««rKWi-5 0 Eli Ott, *&m<nm2<nn 
is i (o^stc^ i y— M&iKK i 3 ^iti 2y-h 

4WM:|j:tMig4a, 4b«^tl5 a IS 2 
y- hffiftRl 4*5j:t5mW*SIJB4 a , 4b_L{Ctefg 

6 0 y- h««3<D«ffifc*MMkRl 6^Ut^ K 

iwn 0(7)^iiij^as-r5^^M^^wn + ^fe 
[0029] #32wa>& 2 <Dmm<DMmiz&z>*w&& 

co^y-tr/Wi, y — *£gi$ioJ;0* KM 

5o it, y- vmmktm 1 y- hfeWR 1 3 ct 

JB) , *2y-Mft«Kl4 (tfBi) *5<fct^g3y- 30 

^2^- hfitmi 4©pr*»«c«t*flf*aMi4 a^j: 

D { 4b««$tl5. w<^2o(^«fflfSfflJB4 a 
4bCS^?riil, *0*MKRtt (1) ttffir&BKJB 

(2) Sffif««Jl4 aC0^^mT-^r^LT^6^^, 

(3) if iti4 b^w^saLti^tti, 

(4) tgli!4a, 4 b*(C«^«rSfflLr^5« 
ffi, <0 4oo«M<b5»5. rc7)2oa>fBffifS«/S4 

a *>J;t>'4 b ^ tit li^^^lc J: o i: ^ L 40 

£\t*&m&<omtft&&i&tiim<o u oo\ u o 1 \ 

"10'\ "l 1 "{Ctt/C^-ttSo -o^^yir/u 
Wift-eiMMS SffiH 4 a , 4 b«t^**/uR*«»*>J: 

4 a, 4 bCOm-^C0^ffl*cS^f6??L^t\ Lfc^o 

t\ sissaB4a, 4 bcom^coia^Fsic^aiaiHife 

(over-erase) ttBfcMkSft, -tttlc <t 9 ig^iteCfi®-*- 

»/jri^. y-*gi«£ km vjgusRawy so 
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m&fr ] J*n$LX$Z> 0 «W««HB4 a*5«tr/4 btt 

icm+zmm-fz^ t x\ TaafeaR<&R«ic»»«rs 

h&aR 1 5 £ v- y 3 ^SffcR ( s i02l) <o2»m 

mnmw&m-t&i'!) ^>mtm (s i 3 N4 r) -c 

«riW-*ttf , ^»{fcR*»R»*S 4 n m~ 1 1 n 

mas^^c^y- nftakRisejetr it»-c# 

6 Q fctttfi/J = ^*{bR*»R»*5 5 nm<Dv/y = 

^*{fcR0>5tiIR»ri 1 0 n mUmt£<DX\ jE« h 

/W (DT) aAfc»jBS*t*^, Lfc^oT, m^co?i 

[0 0 3 0] *JBW<0«2©j|llS«>»jmc«-55p»*tt 

>r ^««<&itffiffi]±<£> @ #jt* n - mmmm 1 o 

LDD*aSr«fiHL-CV^*s, S^^u KM ^«aS, 

y^ km v«ig^y— *s«*3j;tf km 

««lTt)J;K » 2 y- HftftR 1 4 tt«fflf*«» 4 
a - 4 bWlwy — # Z&SstlrZfr^ tzkZ-tfi/V =*>m 
{tmxffi!&-fZ>ZttfX$Z> 0 £fc, »2y-hif6aR 

i 4(ciK»m**Wi-sAj«»fbR«rffli^ntf, 

LTtefc t ^Lf^T i O2 , T a 2 O5 , A 1 2 O 5 , P 
ZT, SBT»^ 

[0 0 3 1 ] ^fc, *3gW<0»2^>jMK^»JBJC«5^ 
»*tt**y^»fls|;:oi*TIHi i*5J:t^Hi 2^fflv> 

^^^E-y <7)|^®H]T'fc^) 0 HIl 2fi, }«*»f^«rttWt- 

(C, ^^eyir/K7)^^^^(-^, y-KGlC7-8V 
fiA. KM yDC5 va*«r**t*ixBl*PL, y— ^ 

¥ (CHE) tt^FS: KU^ yi«lwWSif 4 b 

ic^A-r^o y-^«*ffl«^aiSfS«iB4 a ics^sra 

Ai-^^lcii, KK>D, y-^ s^ti-etiic^D 
•T5«EESr±l5«0»^i:An*^ntfa^o 
y -fe/uco^^ii, IDi 2(c^i-J:9<-, hGlc^lS 
JE 5 v) ^ftlflnU yr $7— • //i- hv^-< A 
(FN) lhy^HIS:MLttSSii4a, 4 

S 3 *s«jR^ ^ qe y ir yur*^^' £2x~0 ^6 (c ti , ^ 

tte>^> * y ±jW)-bmm^m. z ?'&5\$yi< - 1 *s-c# 

6c w<Di£^ y-^s, K^>r^D(ip^¥^f4S-S« 
1 trafflffit-rtitf J:v^ &ti s P S!¥«*ieia)f 



(8) 
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(Floating) t-TiX^, KM VDfliJcomiWS 

^tmm. FNm,ffiz%mLxfto-khx*zz> 0 y- 

hG£ pg/^^S^l PpK- 1 0 VIS^OTL, FN 
11^^181^14 3, 4bi:ftAt5 0 z.<Dm 10 

[0 0 3 3] ^fcm^fiL&l/^ ^y irA-cot^tii 
^f^C^tlTt>ix6 0 l«il4a, 4 b CDS 

ii$H£ (^-v^/i^yy^y*) ^^-T6^<h^J 
il^-rn^<tl/\ tfiffil4 a*5j:t>*4 bC040cO# 20 

ffi«ffiicj:oT4oco^^6m^eji^7!»q#ibtL, ^ 
Hie J: «9 1 o<D-tr/u-T2 tfy h^Ofil f&SrlEtST't 5 G 

[0034] mc > *5£w<nm2<Dnifc<Ditmt l z&Z)^ 
mmttL^mtz* y ^ y ^/uoimmjjm&m i 3 ib 

lii 9*m^TmWirZ> 0 £-fH]i 3{c^i-J;9^. 
p^^*S«i^®(-®^ffl^co/h$i^>i; =*y 

mtmzmm^. 1 0 nmisrogi y~ hmmmi 3 

ili/c<b^(i*J VD (Jet-Vapor-Deposition) j£T*fT 
9o J VDfe(;iot*TH:fc£;itf#%;£iK IT. p. Ma. 30 
IEEE Transactions on Electron Devices, Volume 45 N 
umber 3, March 1998 p680j (CfE$££*L£ 0 »1 b 

£iii3Mi, cvD&dio ^viftfkie^Jt 

= ^mtmzmm u ion miiog 3 y- h «ikr 
1 sztetiL-tZa 

[0 0 3 5] HI 1 4 (C^-f «t 0 tc, p s***a 

K— 0 — 2 5 0 n m^S^^^a^y =» yfll& 40 

-~yyu y- h«s 3 r^r, y-h 
Bj&-fz>mm<Dpm*mfcmm 1 comm^m 1 y- h» 

iRBtl 3, Iff 2 y- MgJSUBS 1 4^J:^3y-h^t 
BSi 5^g£I^i:K7>f^7fyn5o 

[0 0 3 6] (Hi 5(c^ihJ:?(c, SffTSfflJGKB 

j£cofctf>a>ggPfl 1 7Sr^RK-r^ 0 -cd^RHi 7<i, Mi 

y-naftiKi 3*5«tt/»3y- h^ssi 5 j: y&m 

2y-hfeiRl 4co^^^>i/iHiffi^^:^^^^^> 50 
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mmmmxa. wsw-bmtmi 3*5*0^ 3 y- 
stiii 4^^y ^>mitmxmf$,i.x\i^(DX\ 

fc* «W*aJl*«Wfc«)<©2SB l 7 1*, ^y^y^fK 
[0 0 3 7] m 1 6 [CtjH" J: 5 (c, p S!¥*ffc£ 

ffii^iia pcvDSia 5tt?»*aflg^a?i«i^>y 
= >»Mti s^a^ffl/i^co^^co^p^i 7^ 

£fCti*6&£n<5<fc 9(-itit6o tit, 0l7tC?r: 
i-«fc?K, P I*«*Sfil±ffil^LTR I 

60 

[0 0 3 8] El 1 8 io^ti 9 Kl, p 

-WiioWtSo n-MiioiWty 

[0 0 3 9] #C(C. 01 9 lC^"T J; 0 {C, y-hm@3 

tmmm<o n + ^aw* 1 1 &tej$.i-z> 0 n + Mttfts 

1 1 W tyaAMa MS3*jJ:^f ^ K 
— ^9 Sr^*^ £ LtnM^^jiA 

[0 0 4 0]ftl:, pS*»#S«l^ffilCCVDft 

&K l Sr^fSttSfflft^-CSRiAQrSi-S w fc icj: 9 y- h 

ti3ioj;(;n + iraii i -en^ncD^Eic^^ 

mUl 2JBfifcSL ±IE«^«3««^«o^*KJC(0»iiB 
[0 0 4 1 ] ^io, Bl^ttLtt^ftS, 0 1 OCO^t^E- y-fe 

^/^ey-tr/u^^-r^ 0 

[0042] :f)j:9ic, &&wcom2mm(Dftmx 



(9) 
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y- M6»flgi 3:fcJ;r/SfS3y- h 

So * it, m^sm 4 a £ 4 b &m 2 y- h 

Sff «■ 1 4 a i 1 4 b PflrottSfffflttfir b4^o $ 
bJC, SffifS«Hi4 a*5«tt/4 bfi, V — Ki/ 
h««3*5J:^-r*/u«**»e>, Si 

3§tt¥«fM*y «r««-C*S. ««f*«JS 4 a 4s J: 15 

sstt^Wflc^ ^ y So 

[0 0 4 4] ir/^itfiil^<^CMOSX^T* 

[oo4 5] (ms<omm<omm) *&w<Dm3 

4£^y a^SEfkBI, ^3^- h&1»fRl 5^>y a> 30 

[oo4 6] *mw<Dm3<nmm<DMmiz&z>^w¥&& 

4*«fM*y <D**rV ir/W*. £-f, pS***»fil 
SrIMMfcU l o n mSSoi/ y 3 

sig i y- hi6«R i 3 zmtiL-rZo m 1 y- muuk 
i 3»ja», j vDfe*c«t:-5«ffifS«iffi^wig;i^>y = 

VfiffcSI£*«U 5-10nmiS^i2y-F«i 
JBi4^Mt6o ttv^t, CVDi£l:J:^>!J^i 40 
itmZmffil,. 10nm^l3^hWl5^ 

ii 3&M) o 

[0 0 4 7] p S¥«ft:gffi 1 tfeffiK LPCVD 

fcfclCj; Q n^£/cf2p§!!^^£ K-^Lfc5 0-2 5 
OnmM^f B '>y 3yi«L«, BftlSW 

ffi3^Mt§ 0 iitr, y- hf£m3&-?*? t lx 

f&BMRi 4*5j:t/»3y- httSRl 5Sr&S»*Wlc so 
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[00 4 81 W:, pS¥*f£S«i U pSI 

co@ffifSffl@^i«^^^^^F«1 nit Siy- MSSMfc 

Rl 3*Jj:tfg&3y- hlfeiil 5 £«9 ()S2^ hiffi 

ftRi 4co^>y^vyiIS^^:#^x.^^^^^fflv> 

TS2y- hlftSKl 4 0fflffi&a#W(C*:ny 

xn, gi^-hMi 3*jj:^m3y- h»iRi 

5«r*>y 3>»ft*-C«*L, »2y-h*fe»Bll4& 
i/y ^^^f^X'^LTV>ScOT\ x^fy^i^L 

fiflsiR i 4 te!&B^b&3it- ct o r tt 15 1 Ay zmt £ 
i>cor*, ^2y- hift»iKoffl!jffi«cf±»fti»n^sn 
i\ wCo/-c^^.^^vy<Dii^t4^^±i-s (mi5# 

MLttct^. z<om<Dj:uteWi2<DnM<DMmkm 
—xhZo 

[0049] (m^cDmm^nm) m^, *»h<ojb4 

<0Hlfi^ffi*-iftW^5o HI 2 Ofi, #3&WOgS4<7>3l 
JI6<o»IB«-« 5^**1**%*^ * y coy * y -fe/u«iSi 
**i-«ffiH"e*)5 0 *|g^^)»4 0|ltt<z)^ffi(i, p< 
^yt/v^plMOS by^itxfXffif&^tzmxtb 
So El 2 Otc^-TJ: 7fc$£W<Dm4<o^M<DMffelc 

i 9 (z>«e&K!& i y- h&&ii!g i 3 ^iri 2 y 

-FMl4«lt^5 0 tit, I2y-h« 
il40«[:(itliil4a, 4b«$^ fl 
fg2y- h«tHKl 4*5J:0 J «ffif*ffl(»4 a , 4bli: 
HS3y-hiWi 5^lty- h««3*SK«te> 
HSo y- h««3<D«ffiJctt»ftBti e^Ltt^ 

-y-9COTSP^nS^^^S1S 1 9(^1, ^-V^/U 

itti2ir^tbti5 0 y- hs^3^j:t/p + m 

So 

[0 0 5 0] mc x **W<o!B4WSjJ6(0*ttJc«S5F 
ff^gtt^^-y 0»^<coi^Tl!2 1 :fcJ;OqD2 2^ffll^ 
rtft^-T So BI2 1 J*, S#ii^ittf^S:UlM-rs^#|g 
tt^*y(OWBS5HT?«>5 0 i2 2lt M*ftfP«rttWi- 

h^m&&**})<omMmxhz 0 1212 nc^-tj:^ 

(c, ^^ey-fe/K08ti&^B#i-«i, y-hG(c5Vf£ 



17 

m* bicmT-^r^Ai-^o y— ^«*dw«>flMs*aiJB 4 

a tcm^^aA-T6^tCfi. KW>D, y — *S*r 

^^Uir/uco^^^> HI 2 2\z.7jk-tX y— h 
Glc-^m/E ( 5 V) ?rOTL, FNMMLt 

Dttnffl¥*fMfeKl 9 tn«fit*>6VMi»iB««ifct + 

So 

[0 0 5 1 ] y ir/KDS#i^^ti> *IBW«fE 2 <D 

vit, km >dic- 5 vfMK£^n^ft^nu y 
^m^-c-m^-s: km >mmm<ommwmm 4 b (c&a 

AtSS^ttKMyD, y-^S^-tL^tHC^Di" 
5«JE£A;ft#;iixtf<fcv\, 

[0052] ^tzmm^L^^, ^^u^^com^m 

Ltt, y— * S £ KM VD<oraSrflttt6tt^ttiUai5lt 
S:«*it5Ci:-Cff^5, tSSif4a, 4 b co^ 

ffltStOTfo^o y— ^S, KM ^DCO^^M^ 
iSJR-ftttf <fcv\, gflrfSSJf 4 a*5j;tM bW4oro| 

[0053] ms<omM<DBm) ^mcoms 

**y-fe/UT M^iaic^5a0KSriEHi-6o fcdrx. 
f«<7>jfiZ2tH]3&£ Ltr^-y-, S££*./tB*ls] . 

*HB-Ctt, ^jx6J^i22leII8Sr«figi- 5MOS 

* 2 4 <nnM<Dl&m<n ir/u h7^^ 

?<Dffim*7r>'tmm^X*3bZ>a I! 2 3(c^-TJ: ?|c, * 

(^yt/UTr) W^lcy- K*6»IK^«*5 7 
ll^MOS h7>^^ (Trl-Tr7) ZM^LX 
££o U2 3^)^^!)^ h7 I 0 

IC7^Lfc^^y-tryuh7>^^^T*fo^>o MOS 
h7>'^^T r l r 7lif^tniMOS 



(10) 4#P^2 0 0 1 -15 6 1 8 8 
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ffilRJB 1 0*5«fctfn + ^MfcJ§ 1 1 . 1 21*13® 

T r 1-Tr 7 l:o^Tt)Mt'fe6 0 

[0 0 5 4] El 2 3(OTLfcMOS h7^^ 

0»ig*«feSr|g|2 4^13 3 0*ffl^TKW*"So £-f 

0 2 4(C7r:-rj: pI^#S«l±Il:jVDS 
Id J; 0«ffifSfflflg*(O/h$^^y 3^S{fcR«:i««U 

1 0 n rngS^1 1 h»M 1 3 SrMf 5 0 Sill 

cDfg 1 htgiftlR 1 3 «rl«*i-6 0 Ltm 2 5 (ctf 
-f C VOm^X V is» a ^IMbR«:*SiU 5 

- 1 0 n mMgCOfiS 2 y— hfeflMIt 1 4 ?rMt5 e |g 
2y-Hfe»J£l 4Mt, BSSJSfciVK^^fiy 
^ > J: «9 -SR<z>««rc>fg 2 y- h tttKM l 4 £ 

•ffiff «ffi*0/hSt^yy 3ySftKSr*8L, lOn 

20 »fc «fc <9 -SBOffl*co* 3y-h tetllig 1 5 ^rl^^f 
5 0 ^^J;9lcLtSl y-He»Ull 3, 
KWKi 4*J:tf«3y-M6««i 5«H^< 

[0 0 5 5] 13 2 7 ld7F"r<t 3 Id, p 

fil^llCLPCVDifelCct B nfflifcttpSHFttMfe* 
K-/L/i5 0-2 5 0 nm^^v'!) n >J5^^r 

30 Mi3^^^^ LT K^-f ^5/^^^«cJ: 9 ^ 

■=eyir/u h7>^^, MOS h 9>i/x?^:i%J:ti<r> 
y-xmi&te&X* K ^««Sr»rti--6««W p i¥ 

«ii^»^iy-t>wi 3, £g2y-h 

[0 0 5 6] [EI 2 8 (C7f:-r J: 9 MO Sh7> 

v^^^T r 1 ~ T r 7 ZJ&lSrtr ZffitLi: 7 * V h 

ftWi 3*5J:t/JB3y- hKlkKi 5 £<9h&2?-b 
40 tfeftKl 4(^3i5/^Vi/igS3& s *:*v^fiOS:¥iJffl-rSo 
:(/)^x-y b^v^-^yicxv) / ^ey-tr/u h7y^^ 
2 h^ffit 1 4 <7)^a£ifi*RW 

fbs^i 3*>«t^ 3 y- Mfegtigi 5$r->y =>>mtm 
vmtfL u % ® 2 y- h «&»(bs 1 4 & y >mtmx-m 

fjtLX\,^Z><OX\ x-y^^ymt LX&tzkZ-it7 vm 
*Srfflv^ttftfJ:v\ ^Lt, [H2 9{ctf-TJ: 9(c, P a 
***2S« 1 Affile IPC VD&lcJ: 9 SW»«flB*^> 
so Bit^> y = >SftBS 1 8 ^^^ffliS^OTt^co^PJj 



• 1 • 
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OlZTjk-rXiiz^ pl*9#ISl4®lC»LTRIE 

[0 0 5 7] *«WOJB5 0jafi^»»cj:ixtf, Kl¥ 
as*tt*y- hlft*K«r*-rs 7lI(DMOS h7^ 

CMLfcMOS h7y^^^i^#5 0 Sblc, 
n|MOSh7^^, pSMOSh7^^*l: 

S h^Vv^^T r 1 — T r 7 (Of— htt«3(il^— W 

ti^tt^ ^ey^^^ey -fe/u«itSr^-»rffiEL HI 3 2 

fffttSixfciWetf:* ^ey^^^y -fe/HPBt*r*i-»BH 
-e&So HI 3 lO^flHBtt^^ey £HI3 2o!i*tt^* 

[0 0 5 9] (A) *»S8tt**y 

*14>*y<o^-=eyir/WinS!MOS h7^^ti 

1 3^Lti2y-Mfeiii4Wbn6 8 ^2 

b) jWUjaSixa. S2^- htfeftRi 4fcJ:t/«W* 
3^(tP>n5c y— H«ffi3(Offl!Jffitcttf»ftlRl 6£ 
K^y*- -/u*^— y- 9 coTgtfco p 1 coat® 

let*, ^^*^««fc«^s«^«*»a«>n-a!a:» 
3ioj:t>-n + gjitfRja 1 1 zti^tMDmmatmmm 1 

2dsgfti*e>ix5o 

[0 0 6 0] ^|§0^co^6(7)||j^^^ffi{c{g^^FjSP^ 
>^ey (^^^yiryKi, y — *fpi#:fc J; K \s4*sffit9L 

&t&*m®>mm<n n - M^m/e i o t s^w^afflw n 



(11) #f^2 0 0 1 - 1 5 6 18 8 

20 

ur, y- hieadR^ffi 1 <oy- hfeiHR 1 3 (t 

Jf) % ®2coy-h|fe^i 4 (*fWJl) *5j:tffg3<D 

y-h«««i5 (iJS) ^e>*6=SfflB«fc«ricS 

(4 a, 4 b) *S»«*4XS. CW20«affifSffll4 
tt, (2) S$Si§4 aOWif^lSLtl^tt 

Si, (3) MSil4 b^WW^SilTv^^ 

10 (4) Miii4a, 4b*l:m*«Lt^ 

5L*V^H«BE<oae^»«r1ES««f«W "0 0\ "0 
r\ "10\ " i i "(c*t/££i£6o r<D^^e 

y -fe/u«ig"C(i«ffifSfflJB 4 n^^^/u*«5asB<D±* 

@4C0^^-C0ig^F^lcJ:5i^r^^ (over-erase) ttKjh 
20 Six, -eix^J:f9ia^*(cfiHi-5 y— ^^Fft, 

7^1 K*mL*A»tt£i:#*v\ y-* 

30 3 , $3^- hfeWRl 5^i/y =i^i«<tK (Si02 

si) <D2&u&<D&m&&m+zi'» =*>&itm (s i 

3 N4§) T«*-*-ixtf, s/y 3>1IMtBI«JlcW(^4 

xmmx£z 0 tz t tut y =■ >mim&*vm& 5 n 
a:»h>*^ (dt) aAfcRjesixfc^o Lfc^o 

40 [0 0 6 1 ] *8«wS 6 (OHli£(7?jgffilc«-5^»36t* 

«C0lffir^l±c;3 @ ft-C n - 1 0 SrRlt, L D D 

«ig«r«fiRL-Ci/^*s, -»^UK^ v«ifi, y^ 
K u->f ^«igT-y-^«**5«tt/ K >m&&Mi& L 

TfcJ:^. ^2^-M6iil 4(«Mii4a-4 
bPelooy-^^Mhi-^Ti^ fc^^(jc->y =vPSfbffi|-C 

*ist5:t«t6, */c, m2v-bm%m\ 4\z 

50 tz t X. T i O 2 , T a 2 O 5 , AI2O5, PZT, 
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S BT^fcS, 

[0 0 6 2] »CtC, *3g^^»6WHtfi<7>^ffi«C«S^ 
f^^^yoi(Ro^t|]3 3 *5j:tf|g|3 4 

^iwstey^y coi^f®[giT-fc6o i3 4ii ffi^ttre* 

<fc 9IC, y^e y -feyKOSSii^lCfl y-hGlc7 — 

g*®^- (che) -?vt*& Ki/^>WiwiMffll 10 
4 b icftAt 6 e y-^«s««j«5iaw*ffls 4 b (cS^ 

mtorrstttE£r±S2<t A*x#x.*xtfcfcv\, y^y 

i3 4|:,ff <t9(c, y— hGlc£«EE 
(~ — 5 V) 7r^7-- //HWA (F 

N) 1 h y^/^II^flJf Ltl^iil 4 a , 4 b Tin 

(Floating) t-fti&s Y\"<>nMm<nmffimm 
m4b<D&frhmx-*%\%%L<^bh^mx-&>z> 0 y- 

*«««]<D«flr*«Ji4 a<o^e>«^S:3l#t6<»* 
tc^y-^m^^^mff^^DL, K^>tiS:i*» 

[0063] ir/Ko*#5i^fi, y^-y-t/K75?H 

5&*|hJ«, FN««tS:?iJfflLrfTPC^t>T#6o y- 
hGi: pS!**fc£«l rate 1 0 VlS$r^DL, FN 30 
««-C« J F-*:«W*iBWi4 a , 4bl:aAt5 0 

£\ hG^*iii-sa*^y*y-fe/Hcttii]B*jca 
[0064] *ybiE]^fiL^v>75^ y y -fe/ucosg^m 

[0 0 6 5] (B) Ji^tey-ey 
WjS£*i5 0 w^ffietty^ycoy^y-ir/uwjfi-ctt, 

Rl 4dSiS»KE$tL6. *LT, SB 2 y- M&RI1S 1 

4C)^ic(i, ni3 1 w^awtt^^y timm, mffis 50 



2001-156188 

22 

(4 c, 4d) jwgjs§*Lsas. w<o«wf»flas 

4 c*5<fct^4 d# hV^»S!2 3^ltpS*9 

f**Ri <*>£ffi±lciEE£jh,*£#ia3 1 <D*»36tty 
^-yirfiS^So »2y-htt»Ki4*JJ:t;««»« 
JB4±<cii!B3y- H6««i 5£^LTy-'h®*$3 

Ltt-Y /u*^— ^9j&s»(*e>*i, co-yw K 

* /u;*^— y- 9 <7>TS15<7) p l <£>£@lc 

loi, :on - Mi 1 0 WiicffitSSW 
n + ^M^i 1 asRttP>*i5. y-h««3 

*> £U<n + ^teMii 1 1 *tt-en«5*BJcttW«» 1 2 

[0 0 6 6] *«M<o»6coHljfico^«gJc:«6»5Stty 
^■y coy^yirywi, y-^fcctt/Ki/^ylSiS: 

n - sit£«« 1 0 1 &*mmmm<D n + 

T, y-H6JW^!B2©y-H6Wi4 1 Y>*& 

%2f- hfttHR 1 4 <oiSf«8««-tt«]Sr*»Ji 4 asjfcric 
$H6 0 ^cD2o<7)m<^ffiJf 4 c&itM dl^m^ 

W»U **>«HMfc!BU* (1) «WM4c, 4dCO 

^fnt)if^aiTi^^«, (2) mffif««® 
4 co^«^-«r»siLrv^att«, (3) m^s«Ji 
4dwif^sait^5«, (4) sffisam 

4 c, 4 d^CftT-fcSSILTl^Sttte, (0 4 00^1 
ZkV'&Zo C (7) 2 o©« Jf I»i 4 c *5 <t 4 d left 

#&SE«W«Uo "o 0\ "0l\ "10\ "ii'ie 
#l6$1i:So Sfc* r<Dy^y-lr/H«iST-ttttffif««« 
4li^^^/^4S^ffi<^±^(cffig-rs<or\ 

<0*-C***K «ffif*«IJB4(oa^*«^ffi(cft#L 
Lfc^oT, Sffif^S4W^CDi§^J£(C«t5 
jam* (over-erase) ttKiJkSix, **x(;: J: *3 iB*B*lc 

tt^y^t't5 0 Si5Sii4(j:cvDftia$ 
*>y = >afbKw«»wft«««fflijiffi(ii«^**«+ 

>8*^y 3yi"c«st*itffiai:Rat#a. 
$6ic, ^3y-h»SBii 5^->y 3vi»ftBi (s i 

Jff#4 n 1 1 n mS£E<0*«*CjW^ ^y~ MfeiRIK^ 
5 n m(7)'> y =1 ^gffcBIC0HK8«Sert: 1 0 n mfilft 
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<DX\ 6gh>^ (DT) aAt»iS$4x&^o Lfc 

[oo6 7] *&w<om6(omm<oMmicmz>n¥&&* 

<75BJEl6j±0>@W-Cn- S*£»ill 0«:Rit, LDDi 
fc±V\ ^2^- hMIl 4{ifi§fli4 c - 4 d io 

ffloy-^SrKJk-*-***, fci:x-^>y =^Kfbi»-e« 

£ T i O 2 , T a 2 O 5 , AI2O5, PZT X S 
BTj&S*>5, 

[0 0 6 8] **^(75S6(0||J6(75^ffitC«5ffl«tt^ 

^-y-ete, i^iii 4 c *3 <tr>'4 a ^t^i- h 

te»IK2 3SrKBLTV^ 0 h ^*/H6IMK 2 3 tiffigg 
h y y^ffi4Rfi:ft5»IBw^ y = 20 
T^^c^n, ^tv7^RAMl^$tl5l OOn 

/UflUKR2 3£^y =V»{bRT-«ricLyS:»^, ^(om 

1. 5nmaSwM(^^-M6W^LtI 
iT'§5 0 hv^u|63RR2 3 4r^-5»tta«K«cj:o 

il^CO^^ y^RAM^y 7U7^^fflPHl^t*+^ 30 

m-tt*<BB»ttV^*it6. ^^-^ti, C.H-J.Wann 
<bMJ;oT1995IEDM digest p.867f:i7^£n-tV^ 0 

[0 0 6 9] ^*y-fe/u©R^awiy-^tit 
:b4x<5 0 l^rlll4c, 4d(7)f«lCi:oTy- 

\i\ l^ff Si 4 c io J; O' 4 d w 4 o^Sl^llc J: o 
[0070] £<b(-> #«Wa>SB 6 <nnffi<njtm^&z> 

[0071] (c) JFiwgttfejit/iWgtta*^*^ 
&(c, *«^co|g6wlltg60^9gjc«s^5gtty*y so 
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M[24 3*5 J: 1*12 4 47!;M[25 2 ^^Tl^t5 0 HI 
3 5 7^12 4 3fi, *3gWWS6 0HifiwJ!?ffi(C«S5F 
ffl«tt>*y<Offl!5g^ft^^i-»fffiSl, H44M15 

2f*, *3gw^6toni6w?gffitc«sff«tt^^y 

[0 0 7 2] H 3 5 io J: 1*12 4 4 (Ctj^ J; o (c, p 

a!^w*a«i±ffiicttffifs««g*<o/h$v^vy = >a 

{fcl&SrilMSIU 1 OnmM^iy-hMll 3?r 

*tt**y^j£««&fc*;Ltf:7* h vxm^\ 

H 4 4 *y 3 

9l»*-rSo L^sot, Ilwy-hlfeSIB 
1 3 1*0 3 5 0^aH6tt^-=ty^ffl«(7>^{c:^$n 

b?L& J VDj£t1f?c 

[0 0 7 3] &tc:, [2 3 6*><fctfl§]4 si^-TJ: 9tc, 
CVDfeKJ: 9 i^y 3>-tt{blB^pS!*WffStRi±ffi 

[citaiu, 5-1 onmaao»2y— Mftiwm 4fr 
f&mma*mi. m2&£v$B3<Dy-ht&mmi 3, 

14, 1 5*s»«S4x. H4 s^flWtt^^eyjBdiW* 

h&mmi 4, 1 5«^n 

[0 0 7 4] [23 7ioJ;Uq24 6 £ 5 ^ 

p M¥«ftSffi 1 L P C V D&IC J: 9 ng^tlJ 

P M^F*e*Sr F-yif: 5 0 - 2 5 0 n mSK<z>^i|SJ| 
•>y =>B(S:«BIL*:«, BftftWfc J: y ^ ^ ^ft 
HHcJ:?>'<*-~:'^U y-Mi3eM« 0 & 
^ty-MS3^^tir % 123 7co^F#^t^p< 

*y»*««-ctt, y-^«**sj:^K^-f 

p i <z>*®<z>is i y- h tetft 

li 3, g2^- hfftftKi 4fcJ:t;fi3y- hte&llSS 
1 5^eBi^icK7^x y f y^t6 0 — 12 4 

6eo#igtt^^yjgdc€B«-ett, S2y-hffiwu 

[0 0 7 5] [23 8 io X 4 7 {Zt^-T X ? IZ % 

l 7fi, SH ^- hiSffcfili 3*5J:t/!B3y- h&MR 
1 5J;nS2y- hl&ftRl 4co^^^>i/i$g7i^ 
^^x 7 fyyfeft^l2y- hiteiftRl 4<Z>5»« 
^SRW lCf>xyhiyfV^t6lt T*lSt 5 . 12 

3 8 (D^n 38tt * * y ^««*o«flrKffljB?Kj«^>^* 
co^Ffl l 7*>«fcuqg]4 7 <DW&&**vmj$.m®<om$r 
mmmffif$.<ntL&<D&r$ i 7fii^NFtc^$n5 <J 

P^WMl6C0^Jf|g^flgT'fi, ^iy-hfeft:Ri 3ioJ: 
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x% =-y3->rmt Lxittzt TL&y ym&zm\<^ti& 

X 7 X-e K 7 ^ s> ^ v yfeX'BfH L X fc J: I \, 
[0 0 7 6] IU3 9^^:^1114 8lc^-f J: 

p s!¥ wftss i ±m * ft 1 7L tf r t o mc x <o m<t 

[0 0 7 7] H14 0*5^^1114 9 (C^-Tct 9 (C, 

p *S¥*tt«« i L P C vd&i; J: v) WMWmm 
X, !U4 i*5j:t/|g!5 OM^-fJ; 5«c, pI***IS 

ffi/f4 (4 a, 4b, 4 c, 4 d ) fr WWMCJgfiJM-S. 
[0 0 7 8] 14 2ioJ:t>*III 5 1 (C^-TJ: 

P a¥*#Sfi 1 ±® fci&fbM 1 6*r»riELfc«, 

*WiMwn-ait»li0t:»«t5. n-Mfetfi:® 
1 0te^>£Ai£^cj;9y- Mfi3S:v^^i:L 

XnSi^WWSraAU ^^WiMaotaAL 

[0 0 7 9] HI 4 3 *3«fctfl2 5 2 tC^-f <£ 5 

y— KSffi3(OffilS^^ K**— 9-9«r»* 

e^aAi, t^i«naotaALW» 

[00 8 0] tit, P §l¥^#£Stl co^StcCVD 
&£fcte;*^V^i£lc£oX^ >^*^>\ ^*>\ 3 

£&jR^y-»M Kx«dcStLS*a«i 2^^-rs 0 

Sill 2&f£&* ±E«^<o««td«ofe*KiS<Oifl5 
*s j;uqg 3 2 Ictf Lfc#aH£* ^eyco^^ey -ir/Ufciias 

[0 0 8 1 ] i/T(il^t^\ 13 1 *5<fctflS3 

^^XS^ooiS^cOCMO SKigXS£«mfc&X, 
»»W*5p»58tt * *r y *> J: * y Srjfffi L 

[0 0 8 2] w^<t 9J-*«^coa5 6ll*6^ffi-e{i, 
ffiffiKSWB4 (4a, 4b, 4c, 4d) fcy— h^ffi 



(14) »Bfl 2001-156188 

26 

Lfc^oX, 03 3 1 ioit^(U3 20O>^ ]) ir/U h y 

y&«tfcX#5 0 try ha«9W-fe^ffi«ttt**tb 

*5«fctf»38tt:^y SrHSX-#5o 
[0 0 8 3] m>ffiWffim4<D^^*/\sg:Jjfi}(D$gte^ p 

MftfcKi 3**J:lWB3y- 
10 SSio«to 5 ^y^vmPBl(Ogwaic:J:oXSS(c:»J»xt 
LX, ««f»8HB4lBtt»2y- hlftttKl 4{:J:ot 

y— h««3*5J:^ + *^*^ 

(£8Hi 5*5j:t«ffcBll 6icJ:oX^{c^^n6 

tt^^ey *«flt-e#5. «ffif*«Ji4f±y- h®<!3(7) 
20 »ffl^e>^-Y^ffl«*r6it-5SffiLx?gfi8$n, «ffifS 

cfcoX^ y-feyKD*8Re»*H**5fS»*5o L/c^o 

x, ^<o^(oy— b&Xfa<D&£%m&ikxffi'h-tti 
tf, ioiRJiwft^ipaitt^^yssjitwisitt^^ysrfi 

[0 0 8 4] ir/u«5tttii«<OCMOSXexSS*-3l 

[0 0 8 5] £b(C, ±iao^flBStt^*y 
30 ^yte, ^cc)§!iiSXSK)*:*»*s*iift:$tiXv^<75 

x, <&3^ hx^oM^ffifigxfflx, w^tt^^yi 

[0086] te*3, *mw(Dm6(nMi&<7)Mnxte, m 

mi 4^r->y a^nifM, i3y- hieauii 5^^>y 

n >>mitm. m 2 y- h^ts^ 14^^^ 
jr. ^3y- hitftRi 5^'>y ^y^lT-MLt 

itm-cmtit-rzo w,2f- bmmm\ 4^ j vDSict 
«9it®Lfc5- 1 0 nmss<Diaffifaefflffi*w(st^>y 

= ^ftBSX«fiR-rSo i3y-h^Wl 5(iCVD 
■TtttfR^^. ®?S»SIB^^>^*wffiPBl 1 7(0 

ssiy-MKfkMi 3^<tt^ig3y- uteSK 

1 5 ^ *> y =1 V^klRX- WfiJc L. i2^-h ^j^fR 1 4 
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[0087] (fg 7 <omm<omm) ^ms^hs 7 
*y ^B5iS(cs#i&^si^.aL^rfiE<c» 

*E«SgHic#tt*ix^|i3Btt^ y <oy * y -t/u« 

y tms 4<ofp*tt^-=ey ttt, ^^>^±(c»*s 
tL5t)OT^5 0 053 tc^-r^^^y ^& y f:o^r 

[0 0 8 8] HI 5 4l;L7jH-J:9(-> w<om7^HJ£^ 
ffifd«5«5S^^^y<0^^ey-fe/M4nS!MOS h^V 

^**T*«j££*La 0 tit, ^co^gtey^ey <?>y^ 

y ir^«isr*tt, p m*m#&m 1 jlc: h 

Sffll4 e ±\a*%$4?- h«ft^2 4^LT>/- h 20 
mS3jMRl*feftS. h««3«5«ffi^(iitfbUti 

1M K ^-^x^t 9 OTSW p f 1 (D 

t£»Jl 10t, ^COn - Sll£»Ji 1 0 <D*«U:ffiB1-a 

m^3*>J;U<n + SttSfeJl l i ^tifnw*iS(i:tt9t 

[0089] *ftw<om 7 (otrntommiz. 

n - s*t»ii 1 0 1 n*¥mm§t<o n + 

hiteP:^ h^yI/|6«B 2 3*3^^4(75^ 

- MMKK2 1 *»6>asaiJB«i»-c«j«*n, 

«UI2 3 *SUy- h««MK2 4 o IB K 

4 e*siafiSix6. :^Iffll4ei;S^^sa 

U ^(7)^Sil4 e fc«»$n^a^cow«i-<to 

"1 "(c#/££-tf£ 0 l^Iil4eliCVD^lCj:5 

«wr*8itt*«>i«i^>y =«>iffciT'Mtnifj:^o 40 

se>ic »4y-nft»K24firv^y 3v»{i:8i (s i 
(s i 3 N4 n) -cwric-rntf, ->y = >sftfbBi«i!iK 

# 5 n mCO^y 3 VglftR^SISfiiW* 1 0 n mBS* 50 
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[oo9o] *&w<om 7 <omito>i»mzgh&m&&* 

^y^y^ey-fe/u-et*, y-^fi^ct^K^yffll* 
OBBJE^±(OSW-Cn- SitKBi 0«:ga:*t, LDDi 

[0091] *sm<r>m 7 (omm<o&miz&z>M&&/ 

2 3^EiLTl/^ 0 h^»i!82 3 *4HS h 

y x^"Br*ftBBi:«r*i-5»«t<o^y = ^*ftBi-e«rii 
ffcK-o*j*i-*itf, '>y=> >i»ft;iwiftati»ff3fts i . 5 n 

[0 0 9 2] £ <bfC\ ^P^O^7C0^teC0^ffi(C^6 

-^mx&>z> 0 

[0 0 9 3] *&W<Dfg7<Dni&<Dte1&lZ»Z>7£ 
Wm&* y X t>*»3St£y ^ V<D**V -fcyuoJJig;* 
j££E]5 5 7^El6 2*5 J; 1*13 6 37!;Mlll7 OSr/fll^T 

6 3Mi7 0ll **W^*7 0Hft^ffit-tR*» 

^^y * y (o»ig*ffiS:^-r»fffi[ar-*> 5 C 

[0 0 9 4] £TH]5 5*3j;t/|g]6 3 {Z^-f X 9(C S p 

m*w»&m i ^B(c««f*«ft*^/h4v^>y ^ 

Mt5o «W»flH«*<o/hSv^i/y 3>^fbR^i#-«[ 

f^, CVD?feicJ:t) v^y =V»{fcK£*»U 5-10 

v D&tc j: *9 «w»«te**>/h£ y 3 >m<tm*m 

SU 10nmlM3y-hl6Iil5eMt 

[0 0 9 5] ^IC, HI5 6:fcJ:OMU6 4{c^i-J: p {C, 
p^*2S<*:S«tl±®iCL PCVD&ia^ nm^fzU 
pffl*«tt«: K-^U7t5 0-2 5 0 n mSff«0*feS 
v-y = ^BISrlftSILfefS, 15 6©W84^y*« 

t LTV- *«jU3J:U<Ki"r ^*«Sr»dc 
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mm^ 3, g2y- bmmm* 4^^ms^- bm 

[0 0 9 6] m 5 7 (c^-Ti: 9 (c, ^3gf£y 

bmitmi 3*5j:^3y- bmmmi sxvhm 10 

^^JF^T^i. 3*3jztfjg3^- 

h^Bgi s^y ^ ^mtmx<ffif&v. i2y-h^ 

t><fcv\, — i65tefj:3^ JWgtt^yjfc/S 

10 0 9 7] IU5 8ioJ:t^ll]6 6 ic^-T J: ?(C, 

p S!¥WflsSS 1 £® *rfc t ;Ltf R TO^i: <t K> t^mm 

2 3«n o F^/«2 3M^, pS¥« 
*SS liffiicLPCVDftia^) «ffif#fflffi*oS5v * 

tt**y»rt«*T«\ pi^ffiiiii^Lt 
r i E{cx^m^^y^^^^m\ mffiwmmtKo 

a, 4b) «r»*-r-5. *OB». i6 7 0»«)t^y 

[0 0 9 8] ^yaylftll 8<Ox^y^7$, 
^-h«2 4?rMt6o ::t\ 40 

[0 0 9 9] i6 8i:^f ct^lC, p®*Wj*3E 

K i iSlcL PC VDjfeicJ: 9 nSJtiipa^ftttt 

K-^ttS 0-2 5 0 nmiao*jBS'>y a 
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h IT, y — *««*5j:tf KM 5 
p S**»:£fi l rc>*ffitf> h >^/He»BI 2 3 , 

ai?f*«[S4 e*5«t^S4y- b&mm2 a 
wicK^^xyfym. ^RHBtt^y** 

S«-ett, 16 otc^-f J; #^ e B B ^y 

[0100] 16 1 ^oJ:t>*I§l6 9tC^:-rj: 3 (C, 

[0101] ftcfc, 162 ft £0*121 7 0 iC^-T X 0 ic, 
Lfc&, i^M«IScOn + ffltMWll 1 ?:Mf 5o 

[0 10 2] MC, piMftlSl^ffllCCVDS 

£C 1 Sr^FStt#ffl«*"CJR«iai--& r. t J: »9 y- h 
»ffi3*5«tt/n + SJfeftfi:^ 1 1 *tl j etl<D&miZlKSk& 

temi/v-y-'f b-x+mtizztizmmmi 2&Mf&-rz> 0 m 

J:t>*l2I 5 4 tc^ LfclWBtt^ *!)(D**V ir/WHit^ 

[0 10 3] EI^*4L*V^, HI 5 3*5^^1215 4(D^< 
^ y iryu«ig^«, BPfll6i»fB^XS, = ^ b 

«XS«5Wii«<oCMOSSSaSXS*rlH8:ST, SJ»W 
/jr^FflH8tt> * y -fe/u*5 J:t/IWM*^ ^ y ir/u^^-f 

[0104] *mw<Dm 7 ©siik<z)»«-c*±, » i 
h«flkKi 3^^>y =»>-^fb^ I2y- hifeftRi 4 

Srv^y 3>B6fbK, SB3y-M6»Ki 5Sr->y=»^ 

^KfbJK, S2y- hiffe^i 4^r->y ^y^blK, 
3y-hifejSiRi s&i/V =>>Mikfmxmf$.i,xh& 

•C«dti-5o 12^- htft&Rl 411 J VD&(Cj:<9ii 
ll/;5-l On mgS(DWIffifi|^(7)|S^'>y =^ > 
ffiftlK-CW^i-So S3y-h«»li 5liCVDffilC 
«t ^itfflLfc 1 On mlffiWi/y = >-KfkB5T-t»fiK-rn 
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is, jiii hfgfbin 3*>&vm3f- bt&mm* 5 
£*>y =*>mitWkX'Wf$.i,. m2V-vmmm \ 4^> 
y ^ ^mtmx~mrfiLx^z>(ox\ ^^^>vmt\^x 

[0105] ^mmcome^xi/m7o^mm,(ommx 

^Idn^MOS h7>^X?Xffif$.£tlZmiC^>l^X$L 

{at. ±.&<Dmw\c&\,^x s m-BL, mfo^fomm^m 10 

[0 10 6] (m8C03llffe(O^fi) tfctei, *«^C0^8 
wSS«jg(ilcov^»it5 0 ±ISco^ l T^Mm 7 (7) 

(S.Ogura. 1998IEDM,p987, *B4#WF#^» 5 7 8 0 3 
4 1#) o LA»Lft3&«e>, rco^T'fi, :7n — 

yy- h«ig&«gffl-rsfc«>, SMbKf^RS^y-^ 20 

So 

[0107] H71I1 8 ^>HttO«ffi(Cffi 

/Mg*l£SS^!I«»&H:tt S r <t T% i**.B*lc:fc>tt 
5«^aAa*^fa±£l3Sfca>"e*><5o 17 l(C/Tt 30 

J*£*iS 0 tit, r<Dm8 0HJg<0^(C^5^^!; 

s Q n 2 y- h»MR 1 4 <onw(c»«nf«aui 4 a , 

«Ji4a, 4b±C(j:^3y-h«Ml 5^LT^ 

- hmffi3^iajte>n-5c y- b%t&3<D®\ma*m{t 

fft/iio<t, :wn- sttfifce 1 o<D^m^&m't^m 
^mmm&(o n + sufcfiWB 1 iasRiibfts 0 y-m 

^3ioctt/n + ^teM^l 1 -t^ttO«ffilC(i*SB 
1 2asRtt<bft5 0 

[0 10 8] £«b<-, *«W^»8 0||jifi^ffi(c«6 
mt$L2 5iC©2S2 6#S9:ttbft£. C cO|^2l 2 6 fc «t 
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ltS®^<0&A^a*|6]±-rS 0 
[0 10 9] *^W<O|g8 60||Jffi^flgfC^6^^ 

^««^fi^tt«>»S(o n - mmmm ^ o & ss*««>» 

gcOn + ^mJll 1T*U:LDDMWLT^ 
So tit, y- M&MH**SBl y- hlfifklRl 3 (T 
Jf) , »2y-h«Wl4 (*WJB) *5<fctfSfS3y- 

ffi 2 y- htetlfit 1 4 Offi«ff(Cttmffi«aM 4a*3i 
t/4b^M^H5 0 :c0 2 0(7)MIii4a^J;0 ; 

4bf:I^IiU (i) ttffi«8Mi 

4 a, 4 bCD\s^tihm*&Wffil,X\,^j:\,^m. 
(2) ««fiM4 a CO^^m j P?r^LTV>6^, 

o) mMWffim4b<D*&m**wm^x\<^w;m. 

(4) Sfli§4a, 4b#l:«^MLt^5« 
m. W4 0^Mt9»5 0 :o2oot»fii4 
a *5 £ 4 b £ ftfctt^<Z>#ftllC iotiCSL 

#^«[«JE«>Kft»S:EttMlMBcD "0 0", w 0 l \ 

"10", "11 "tc^J-jcS^c-tirSo ro^y-fe/u 

4 a , 4 bii^**/HB*»»<0± 

4 a, 4 bCOm^0O^t^^(Cte#L^^ o L^C^o 

r, ssiii4a, 4 b^m^wii^jsfctsia^ 

(over-erase) ttBSJhStb, -tixtc J: 19 i§**jCjBHi- 

«f*y- h«ffi©*-e»*j"ct. S5««ttw^««tt* 

^^y^IST*#6 0 lSIffi|4afc,t(;4bli 

cvD^ci^iSffll^oo^^v'y 3^*fk»-e« 
amu**^. ^y = >>mKM<otmw**mtmwL 
m**-***-*-* ^ t x\ T»«e»K^«K*c«#*s 

Mitr^s 0 »iy-h»»«i 3, »3y- 

hfftftKi 5 srv-y (sio 2 i) <o2^u 

*^»«*Sr*i-5i/y ^^^fLa (S i 3 N4 i) "C 
tf|^-rtt(i\ '>y =i VRffcM»£RffaS4 n m- l In 

So yt^x.fi^y =» >»{biR«iiHBs:* s 5 nm^^y =» 

^«ftKw*K«t«tt 1 0 n mfi«i©X?, H» h 
(DT) aAt>RjB$n*i^o L^ot, ®T-co^ 

Attms^J^w^omEE^^^g:mJE^b$n, >*yiryu<D»aa 

So 

[0 110] *5g^(^m8^lli£co^ffi(c:«5^ff36tt 
L D D «i» 4r WfiR L T t > S ^ , > V K u ^ > fff it , 
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a - 4 bm0!>!J— fc^X.tfv'y = >"ff£ 
l 4lciS5R«ap«r*i--5A«»ftK«rfflv^tf, 
Lt(j:fcittfT i O2 , T a 2 Os , A I 2 Os , P 

[0111] ^WcoS8<oHffi<o^T*^. * 

fr-jj<Dwz®vxh&i<\ mz % 1 bftcotiimz 10 

[0112] ifclc, *5g^^m8(0||lfe^ffi*c:«-5^ 
y otd^ov^rig 7 2 *> <tt>*Ei 7 3 £/ev> 

6WM^^y^ffl^6o m 7 2 (c^-f j; 0 
mm. kw yDC4-5 va««:*tLfixfliaL, y 
mm* (che) r-m^^r km vfis««o«ffif*a(B 20 

4bCiiAt5 0 ft*/l««2 5l:lli2 6^ltfc 

5. c^fc^lc, tffi§4 b(c*fi-5®^(E>&A#) 
W[6l±l, &AiS£<Z>B&i£fl^ Bl*D«EEOffi:«ft:, £ 

85wtm5. y-^i*«i©t*fiB4 a tern 

^ ^-eyir/ucom^^s HI 7 3 (c^-r J: 9 ic, y- h 
GlcAiE ( 5V) 7r?7-'/^K 

(fn) m h y^/Ht^Uffl Ltif fii 4 30 
a, 4 bfrbm**%\$m< z tT'ftt>tiZo */c, y 

as-o#s. y-*s, KKvDfipi^ 

1 (o«ffii:tta*6]Efaffi^ km vd(cpp*jdu y- 

-^S^r^iSmffi (Floating) t~ftl&, KM>-DjI]<7) 

[0113] *fcH*ttL«:i^ % ^^y -fe/ucoK^aj 

Ui, y — ^ S £ KM >D<om&ij&tiZ>Stfrtill*UWL 
Sr«*Pi-5wi:-efirtott6o lS»4a, 4 b 
8«m:ioty-^««, KM >ffl«cifi{*<o«Ste 

twr-fes, y— Ki/-fyDwi'^e)ic^ 

a«-rntfj:v^ ssfs«(S4a*i«ttj { 4b(0 4o(of 

ffi^fiilcj;oT4o<Dm/j:S®^e^#^t^(bix, * so 
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tucx 9 1 oco-feyur-2 tr* h &<Dffim lister- £5 0 

[0 1 14] ^^<oS8^Hffit^^|c«^^ 

^y^^^ey -tsi-^mmjjfe&m 1 4 j^m® 8 

2Srffl^rKWi-5 0 *-flH7 4(C7r:-rJ: 9 {c, ^-y* 

-y27^, pWi($SSli:{:Mt6 e tLt, 
i7 5l:^fj;9lc, fc^tliRiE&taot, P m 

[0115] &ic, B 7 6 ic^i- J: 9 tc, P m*m#& 

U 10nmgSOgiy-H6ISl 3^Mn o 

JVDmXft? 0 3m&'&s CVD 

ft(C«tt)^y 3^»{kII!l«r«B!L, 5-10nmM(O 
l2^-h«i!gl4^Mt5o g^TJ VD&lcJ: 
9«W»«**«>/hSv^>y ^>M<fc:B§l£i*MS U 10 
nmig(Dl3y-h|68Jil 5^St6 0 

[0116] ID 7 7 ICtj^J: 9 fC, p 

ffi 1 Affile L P C VD&ia «9 n^lfcfctepM^M^Sr 

KWI/C5 0-2 5 0 nm»)»^y a 

-~>y u y-hii3eMt6o g^-c, y— h 
mi^3^^^^ <b ury— *«K*5j:o t KM >m&& 

»«f P fi¥#*StR 1 w*ffi(DK 1 y- N*fe 

Sin, ^2y- hf&iMti 4*$<t(;»3y- hifeji 
[0117] ^(c % ■ 7 8 {C7jk-rx 9 tc, «wvflm» 

f&<ntztb<D&mi 7&Mf&-rz> 0 z<D£ffl l 7ti, ill 

y- hssftKi 3 4o<t^3y- htea^i 5 j: «9 <>» 
2y— h leans 1 4oxyfy/afi^i^3/fy 
^ffl^r^2^FMi 4(7)^^3i^{c^7 

mm<nftmxte. ny-hiMi 3^t>i3y- 

[0118] WC, i79 (C^-T cfc 9 JC, p ^¥a§<$:S 
ffil L PC vo^icj: 91K»^^'>y 

^V^fb^l 8Sr«ffifKffljB^Ofc*W2gPfll 7^ 

i"<t9(C, p^»*I«liffi^ltR I FJCtS 

mimxwf&tsixfzmwmmm 4 a ^j:^4 bwt 

[0119] ^(C, HI 8 l {ZTjk-rX 9 p ^^eS^S 
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- m&wtm i o ^Mts. n - i o tt-r ;*->- 

[oi 2 0] &ic, H8 2(c^-TJ: y— Mi3 

i 1 fi-i'^&A&ffitcJ: hmm3ls£X]W'J K 

U ^OSOfRifeSJC.to-caAL^i^WftSrfl&ttfk'r 
Z>ZkX*Mj&-tZ 0 

[0 1 2 1] pI^*SSl^lCCVD& 

temisW't b'-effif&ztizmmmi 2*m$Lirz> 0 m 

[0 1 2 2] B5*f±LttVvdS, 0 7 KO^^tyir 

38t±p< ^ y t^s^t5 B 
[0 1 2 3] r<D£ *3i^(?3S8SMit' 
tt, «tt«SM4 a*Jj:tf4 b&y- hM3OH«0) 

[0 1 2 4] SlffS®g4 a*5«t^4 b <D?-** 

*%:2ffa<nmtem \ y- btmmi 3&£x*m3 7- b 
*> x y ^ > ^m<r>mmz iot^i^it^ 

3, ^tucj;^ fSi»*«B4 a*5J:tJ«4 bSr*f«;«ciE 
^T'# 6c tit, ttffiSfllJe 4aMblil2y-h 
ilfejtflgl 4 (c J: o t ^ 5 w t\ ft 

ffimmm i 4 a £ i 4 bm<DttKftmtem^t>%:i<\ £ 

e>(c, «ffif»«lB4 a*5J:^4 bf*y-^««, KW 

MBffi3*5J:a^^^**^bf*SBi 
Ife^JIgl 3fcJ:t>*|g3CO^»l 5, SSHfcflgl 6 lUo 

*y&ffiffcT*# 3. «ffl4aioJ:c;4 

b f*y — b mm 3 wasss^ «b * * * i 
t»/ss*l, iKi^4ajoj:i;4b(7)n<7)ft^ 
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ti^ft^ * y ^t'#5 0 
[0 12 5] £e>(C, -fe:yUt»iSttii«WCMOSXST* 

[0 12 6] ^Lt, *5g^co»8<oHlj6o^ffi-ett, 

[0 12 7] (£9<Z>3SJ£<Ofl£ffi) *«W(D»9 

JfclBfi, ±f£to^8co^S£coJF^(cjo^T, g]7icom 
^^ffl^4 a ^liiii4 bffl(cEH*4x*:!&2 0l6 

8Rl4WStU 20(DS^I«l4ajoJ:t/4b 

sg 9 <onm(D&miz»&*mx&¥mK** v<d*^v 

20 ti4a, 4 b, *3J:^ 2(Ott»lRl 4*C»X.T, « 

[0 12 8] *3gW<^»9<D3iag(OJKffi{C«S5F 
#3§t£^ y (7)^ y -b:/vcofflliS^^ll 8 4 8 

6S«iS:i9 7t bl"i?X b'<# — >2 7£r, p3!¥W 
frS«l±tc^-T6 0 It, H8 5(c^-TJ: 5Jc, 

30 [0 1 2 9] ifclC, HI 8 6(C^J;9tC % P I*»*S 
L, 1 0 nmgl^Il y- hlftttKl 3 Srfl^TTSo 
JVDfetfT? fl »iy-Mft»Rl 3M», LPC 

VDifeJcJ;0«W*««BA<z>i«v^>y =i yIMi 8£ 

5-10 nmilMtS. i^TJ VD^iCjz^m?^ 

wffimtxo'b&\,^>» ^^mitm^mm^. ionmi 
s^>^ 3 hifeiKR i 5 e^t^c 
[oi3o] m s 7 ic^-r J: 0 Id, P 

40 ffiiiSCLPCVDiSfeia^ n!*fclipS^««lSr 
K-^Lt5 0-2 5 0 nm6I^fefB'>y =* ^B^Sr 

-^v^L, y- h«ffi3«r^-r-5o Scv^-c, y-h 
^i-5ss«a>ps*an*:sffii ©*ffi«>*i y- 

ill 3, y = >£ffc«! 1 8*5«tt/!g3y— hKttK 

[oi3!] i8 8t^fj:9!c, pm^mtm 

so WL 1 ^®icfi§fLSI 1 6 &J»ffc K^M^»ffico n 
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aAftWic J: <9 h SH 3 * £ LT nS^FHM 

[0 1 3 2] H8 9{C7Ffct 9 hSffi3 

*5fc4»&<7> n + sittfts i i imfit-rzo n + stttKn 

[0 13 3]ftC, p9¥**Sfil (O^BtCCVDft 

^/^i"6 0 20 
[0 13 4] H**ttLttv\&s* HI 8 3^^- y-tr 

[0 13 5] (ffn o oHJficojKBB) *3S«ff)jB 

i oogsifc<o»»cov^ruiwi-s. ni9oit *38W 

(cafi«rR*t5b«)-Cfc5 0 ^It, CLGDjgl OcDHJg 
[0 1 3 6] HI 9 0 J; 5 (C, ^C7)^ y iryKi p 

y- h&»i»i 4*sR«te>n5. S2y- h&tUKi 4 
- mmhri 4ts±xfm$fWffim4 a , 4bii:iiS3 

y-h«»«tl 5^lty- h«ffi3aSRl*&ft*. 

— vu*"<— !J- 9 j&SRtf bfi, rtO-y*^ K^>J-— /i/^^- 
* 9 <DTU<r> n g^*g(£JSt£ i 9(ai, ^*/MMJ£lc 
»t 6 fi^«^affiw p ■ IttftH 2 0 i: , ^Op-S! 
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JB2 l rtSRttbixS. y- hm^3ioJ:^p + Sitel&JB 
2 i ^rtt^tLto^Slcii^m® 1 2^ttbH5 e 

[0137] £ t>\z s *&w(om\ o <Dni&<ommz& 

[01 3 8] o<Dmm<DMm\c&z>?Fnft 

>r ^««sr«^««R«o p - sstfcftJB 2 0 t m^mm 
mm<r> p + mtemm 2 1 -c«figL^LDD«jgs:WLT 
i>5 0 it, y-h«iTOiy-h»i 3 
(T«) . I2y-htfeiiu (tniR) fcivjua 

y-M»»Kl5 (±«) ?i^/^3iillt«$ 
5; 2 h ffi^ 1 4 (OnW»(c:»«ffftl«JI 4 a 
*5<fctJ<4 b*S»fiK*tL*o C0 2 0<D«ffirSfflJB4 a *J 

J:(/4bl:l^Iil, *w»8Mfcflgte (1) Hffil 5 
#|Jf4a, 4 bov^-ftttS^-«r»SlLr^*v>tt«B, 

(2) 1^1114 a <O^S^-Sr*iHLTV^6««8, 

(3) mffiwmm4b<D^t)m*&mmisX^?>vtm, 

(4) Sfli§4a % 4 b#lC*^*S«LT^Stt 

ffi, W4o(o«fitit)S5, :w2o(OMSil4 

a *5 <fc 4 b $ tltzm+nmm^ ctotiCSl 

ft V *|ff«ffi<7>«ft# SrlSttif^oo " 0 0 \ "0 1'\ 
"1 0\ "1 l "tcStJS^-frSo rco^^eyir/u 
*igT-fi«W««[« 4a, 4b fi^**/w««S8l5<£>± 

4 a, 4 b<O«^-£0Sflltt«8fC<S#L*V% LTc^o 
l«il4a, 4 btOH^-OOiS^JStCiSiam* 
(over-erase) «l».lh$n, %tl\Z X V i§i*(cg@f 

^^ii^IT^^c 8»ifi4a*iJ:t;4b(i 
CVDffi«cj:S«W»a**<oB!v^>y =^Bfb«lt?« 

^-rn^<tv> 0 v-y 3 ^afbR<D«*wftttffir»aJwa 
hiftttRi 5^-v-y *>mitm (sio 2 i) 

Sw»8*Sr*t5'>y ^>^fb^ (Si3N4|) T 
«*i-tlf«. > y ^ >l»fbll8«£JfiJSdS 4 n m- 1 1 n 

60 7t <h ^.tf 5/ y ^ :/ttfbRft{*RWa* 5 n mC0<> v ^ 
>afk8t<0*»KJSEtt 1 0 n mlfi/^t, iEg h >^ 

/u (dt) aA^$n^\ Lfc^ot, i^foa 
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[01 39] *&w<om\ o<nmifc<DftmAc&z>^M& l 
w >m®<Dwi&&\±.<D b fox- P - mtfcWtm 2 0 

l4a-4 b P H 1tf>!J— ?*V5±-fZ>&, fc^tfv'y ^ 

Btt LTttfc4:X.ftfT i0 2> T a 2 Os , Al 
2 Os , PZT, SBTW. 
[0 14 0] 2M§^<OSgl 0O||j|»SC0Jf^T*fi, V — * 

*0>3HcRlt-CfcAl\, 1 t^y h»^flMR*r 

^#3Stt**y<fc»fls(£o^-CI2 9 l*3<fcU<BI9 2£rffl 20 
^5^»|gtt;*^-y 0>«ffiBn**>S. HI 9 l (c^-TJ: 3 

05:tm^ V — *«««<7>«ffi»»JB4 a (cm 

^^aA-T^m^fcfi, KKvd, y— ^s-^n^fx 
JcHl*Di-S«ffifr±«EO»-&tA4x*^*btfav^ - 

>*y-fe/Kom5feli, E19 2tc^-TJ: 9(c, h 
GtcftttEE (~ — 5V) ^Wl, 7r-)7-'/^K 

(fn) m h>*^««*r*]fflur«waia[ji4 
a> 4 b^m^s^itSK - ^x*tT^n5 0 y 

tgl ^m&^(4^^^iEmJESr K^yDlcWL, y 
-*S&r$iS^te (Floating) 4r+ixtf, K^^D« 

$>6o y — ^S{ttJ0)affif»fflJS4 b<o^75^«^S:3l# 
[0 1 4 2] £*:II]7J^4L#WA ^^yir/uo^tt! so 
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U4, y-^Si K^^yD(7)P H ^ill5»{iiLM 
>T r S*^4«86eii!|#ttwffii8*s8|^^aixS*rS: 

[0 14 3] *«WC0^1 0<7>HlS<75^ffiJC«S 

^y^^^y -t^cDM&jjifezm 9 3 t^sei 

1 0 1 iffl^Ttt^tS, HI 9 3 J: 0 (c x ^ 

^h/^-y2 7^, nf^I«19ii:Mf 

&^2 6^Mt5, 
[0 14 4] &(d, [19 nS*»*l 

«i 9±ffi^awfS«[ffi*^/J^v>^y =*>mtf&&m 

«U l0nmM^iy-Mfeill3Wf 

x.iijvD&Tin D !Bi ^— httSRi 3Mfi c 

VD»CJ:^>y = >BHfcKft*MU 5~~10nmg 

SE<o»2*'-hJ6*Bi4«r»«t5. jRv^rjVDjfe 

1 0 n mmm<nm sy-b %&mm 1 5 ^Mfs 0 

[0 1 4 5] isfcic, HI 9 6(c*+J: ni***S 

tRl 94SICLPCVDSICJ:*) nSf:fci4pS!*tt« 
£ K-^L/c 5 0-2 5 0 nmSS^jgii/y ^VBI 

h «4£ 3^^^u y — ^ffl«*5 il/KU"f 

MftftKi 3, i2y- 4*>ii;i3y- h 

[0146] ^ic, H] 9 7 {c^-f J: 0 ic, fSffifSISIJB^ 
^(Dfc*!>^^p H 1 1 7^Mt5 0 CCO^Pell 7f4. ^1 

2y- hietftlRi 4co^>^>i/ilS^^:t^3iy^> 

^ffl^tl2y- hftill 4CO»ffl55:S«W{Cir> 
hx y f>^f5:<!:t'Mt^ *«^^>®1 0 
«>**<0»tt-CI4, ^1^-hj^fbSIl 3*5ctl/m3y 
- h^fe^l 5^rv-y =1 VgftBrcWf* U M2^-h 
l&iKSli 4^^y^yi(blT'MLti^(7)T\ 
r^fmt LT{4/c<!r W7yj»*^ffli^«cJ:^. * 

[0 14 7] ^ic, i98(oftJ:^c, nS*MJ(*£ 
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ffil 9 4® C L P C V D S ic J: 9 StSS 1 ^3 Wi^i P 

Tfk-TXo^s na*«»fi«l 9±ffi(C»LTR I ElC 
= ^affcH-C««*n^«W*«JB4 a 43 J: V 4 b«:» 
[0148] 1100 (OTfi 0 (C, n SI**** 

Wp-Ifetl2 0S:Mt5, P ~ S^fftJl 2 Ofi-f io 

[0149] EI 1 0 1 (C^-Tct 9 

3tfHRi]M^1^ K**-^*^~^9£^/&Lfcf£, B5 

Ji 2 l ii>ftyffiAa*lcJ;*) y- h®^ 3 tsiW 

u wico^Ka o t sa tfc^^^bt 
5:i-eMt5o 20 

[0 15 01 M:, nS*»#ISl9^ffil:CVD 

- hm^3^<tt^ P + ^te^/12 i *tt-eno*ffijcS5 
BMS&*s/yiM' Kt'M^n^ssii 2 

<o»SiK^AJIl«rl»*-t"tL«, El 9 O^^L/c^-ey ir/i^ 
[0151] 7^*5, H*ttL4v^S 4 El 9 0<£>^^ y-fe 30 

«Ewii«coCMOS«i&XSSrlH»:fiT, ft 
[0 15 2] rcDj; 9 IC, ^Ogl 0H«6<OJ^ffi-C 

*y»t'#^ 0 *7t, try h^9^-fe/uffi«((ii*3fe 40 

[0 1 5 3] £fc, effif£8(S4 a 4 b(7)^^^ 

ksri 5^»2y- httiwKi 460315/^^yaass 

*> J: * ^ v y&STfl CQfHffi (c J; o T (c*y«p T*£ 

^t#5o tit, mrrrw&m 4 aMb^2^h 

WaSSfJH 1 4 a t 1 4 bBa>tBEf^fflfiiBce>*i\ $ so 
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ttSJBl 3*5j:i/S3<0|fe3B!JKl 5, IMbiRl 6(Cj;o 

[0 15 4] £ b(C x t/U»aiiI»OCMOSXS-C 

tea* h-C^«BBtt*Wt(ep«*y «r*S5it-C*S. 
[0 1 5 5] tit, *38W<z>fgl Oco^cojf^T- 
tt. S^^^t^A^f^li^^I^^t^ 

[0156] (^11 <OHtt<Z>ffi$lffi) ifclC, *3g^(OS 

1 1 <Dnm<oj&ffinzi\,^xmwi'z>a *$m<nm\ 1 ^ 
HJS^iifi, ±taco^i oco^Mi^^^^^^r, ej 

9 0<D«|l|ffll4a £«fflttMJ|4 blBlde«**ifc 

!2(OffiiI14^ItU 20(D«gai4a^ 
<tt54 b^r— ^b$-yr^fig^ggoTV^c [2110 2 

t^v&j^y^jisffim&TF-tMffimxfoz,, mi 02 

3R*0»«Wflffif*a"|4 a, 4 b, :|3j:tfJB2<B*5* 
^14(C^^L-C, ®ffil4 f EH Lfc 

[0157] XRWHom 1 1 <oHJfi<o^ffi{c«6 

^IS^gtt^^eyo^^y-fe^ojHit^ife^rlili 0 3 7?;3i 
H0 8^v^t^t5o ±ia<og5 1 0 coHJifecoj^sg 

7^r, nS¥«#4&Ki 9±JC^-T5 0 tit, [Hi 
0 4(c^i"J: fc^r^L^R I E&(cJ:ot, nSl^ 

[01 58] ftJC, m 1 0 5 {C^-f ct 0 tC, n 

S«i 9±HS«c*W**ftBAO/hSi^>y ^^m\M* 

ilfJVDfetlT9o Siy-hWl 3Btit'&, L 

PCVD^lcJ; DWSffl^^Si^'/y =3>-^fL^i 
8^:5-1 0 nmiSMti. i^tj VD^ICJ:^ 
«1»*fflft*0/h*t^i/y a^afkJKfcJftBIL, 10n 

[01 59] ^(C, El 1 0 6 (C^-f «t 9 (C, n 
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K-^L/c 5 0-2 5 0 n m IMS el '> D =» > 

«»«tSS«Oni^*£ffil 9<0*ffi*>».l y 

[0160] 1107 ic^-t J: 9 n 

(7)p-SMi2 0^Mf6c p-itti2 0l^ 

^yaAWi-j: oy- hii3^T^^^ itpw 
[oi6i] 01O8 icTj^r j: 9 ic, y— bmm 

5F«»»S<Op + ^fefUc^2 l $rMf5 c p + S!tt« 
B2 l tt^^ffiAStftflcJ: "9 h««3*5j:tf-!M 

[0 16 2] ni**#a«l 9©±ECCVD 

fc£«l 9 5r^i4#i^ t -eMlt 5 C <i: ia *) ? 

- vm>uzte&xfp + m&f&m 2 1 ^n^jx^sffiicsi 

[0 16 3] 07nteL#l^ Hi 02W^^!i 

S#wil«^CMOSIRigXSS:J(H»:illT, S^W^^F 

[0164] (si 2<nnm<omm) &c 

y— k««3<o/<*— ->>yu:«*aE 
ffi&xx$^v^>-y&m&m\<^tzt>K i<7)Si 2<omm 
w»«-ctt, y- haffi3(D'**-=>yu:ffc^w«* 

[0165] ^{c, 2<omm<DMmci&z> 
*m&&**»<o**yiz/\,<DSij&i7m&m'L 1 07^ 

0 1 1 8 2r/B^TIfcW-f -So tfil 1 Olc^-TJ;? 
l$f6o -t IT, 0 1 1 1 iCTft-tX oiz.^ tz£z.&R\ 
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£T\ li2 6 Srfl^rici-So 

[0 1 6 6] 01 1 2 i^-TX nS!¥*f*: 

SSI 9±®^«wsiBsfiB*<D/h$v^>y =*^mkm* 

*f»U lOnmlMiy-MfeilneMt 

^f^JVD^T'tT9o Sty-hftilgl3MS, C 
VDSia»)'>'l =V»fb«t«rlft«L, 5-lOnml 
ffico^2y- hftJHRl 4ZMj£*rZo RKJVDS 

10 1 0nmigwS3y-hiiIl 5«t5o £6 
IC, n 1 **#SS 1 9 iffiC L P C V Dffiia 0 n S 
SfcfipSWWttS: K-^LtS 0-5 0 0 nmMW 
=>>ig2 8£i#8hr* 0 
[0167] &fC N 0113 ir^-r X 0 iZ % 
^^FIg^^(cJ:or, *tt*^y=^lKi 9 officii* 

fetTftn^-e, y- h«ffi3S:jgfie-r5 0 fc*5, m 

ni^*Sg1 9±(C^#fSll <£>y- hiffofi 

Ri 3. *2<oy-hj»»Wi 4*5j:Vjg 3 (oy- hte 
»Ki5^ fc^x.«^xyhx y fy^:j;9^^ 

20 iX^) 0 

[0168] m^. 0114 {z^tx o (c, mffiwmm 

MtiL<olzib<D&mi 7 ro^li 7te, ffi 

1 y- hf&fLBUl 3*sJ:tfS3y- hSfe&Jgll 5 J; 9 t 
S2y- hKKRl 4<D3iy^^^itK*S**V>3i-/^' 
>^««rffiv^TJB2y- M6»fflli 4»Hti:lKAi: 

2<o3«6<ojKffi-ett, #iy-MMb»i 3*3«t^3 
y-h$fe^8ii 5^v/y3yg«t'««t, ^2y~ 

[01 69] 0115 tc^-f J: 9 ic, n Si^^^ 

Sffil 9 Ml: l P c v D^lc J: 19 l^fli^^w^^ 
i/ya>WKRl 8«raffifS«B^cofc«xo2gB8i 7 
tfS5&£(cti#>&£ft-5J: 9tcita-t"5 0 t LT, 0 1 1 
eM^i-Ji^lc, nl^gg! 9iBl:^ltRI 
40 Elc* y^v^*rfifv\ mW^ffl^^co^t> 
v^y =>Sftier*«dt$tty£:«fflf«fllJS4 a ioJ:t/4 b 

[01 70] ^ic, 0117 x 0 (c, n m^m* 

(?)p-att»B2 0^Mt5, P -Mtef!JcB2 0fi^ 
^- ^aAfttfflC «t 9 y- h «Si 3 ^ ^ t L T p S!^ 

[01 7i] ^ic. 01 1 8iC7F-rj; ?ic, y- f>m<^ 

50 3CDlH!M(C-y->f K^rf—yu^^— ^9SrML«$, S5 
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[0 17 2]#:l^ nlMfrlf 1 9(Diil:CVD 
[0 17 3] B^ttLfcV^ Ull 0 9C0^^y 

a*wa*<ocMos«»xa«riH*»T, 

[0 17 4] (JBi 3 0>3fiK<a?B1B) 

i^icMos h7>^^^co«ig^ it, y— hm 

b&mmk-tZ>&fr&te£tlX\,*Z> (T. Ghani 
etal.. IEDM99. p415) 0 3 £>Hi6a>fl2ffi 

T\ >*y «ffiSrW Lfc^ii«<E> h7 >isX* k^MK 
[01 75] it I 9(t #3§^C7)3I 1 3 (DMM(OJ&m 

i <^®Msg i y- bi&mm 1 3 Lty- hia^ 

tl. tMrtCfi, fSffi£9Ue4 (4 a. 4 b) t>mi8L 

msoAWf&ztix^Zo bnm3<nmmzt*mik 

wCO-y-^ K£*— /u*^— 1f9(OT*0>pS!¥WfcSlg 

- sttttn iot, r o n - £j«;«jb i o co^iwjtctta 
astajs i 2*siaite>ix<5. 

[0 1 7 6] *38*E£>SSi 3eoHJfta>^ffi(ca-5^1W58 
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tt**y co^y ir/Mi, y— ^^iSi6j:t>* KM >S 

«srfi^F«tt«fi<o n - m&mm i o k m^mom&<o 

tir, h««3<oHJH»tctt*w*«JH4 (4 

a, 4b) ^/#£*l3 0 CW2 0(Di;fSil4a^ 

J;(;4bt;l^tffiL, *<o»«MfcliBl* (l) «ffif« 

(2) a(D^^$:IiUl^«, 

(3) ®*S?gSfJf4 b<7>^m^£#®LT^5ltti, 

10 (4) ifiSH4a, 4 b#lctt¥-fr«S!LT^att 
f£ v W4 0(0«^f6c :^2o^Sii4 

a *5j:^4 bcw^fciwiiaot^c^ l 
#v^«ffi<DK<b»*is««a<z> "oo'\ "o i \ 

"10\ " 1 1 "(c*frJt£-t*:£ 0 £fc, z<0**1)-t/i> 

m.^m^^cX^m^ (over-erase) ttWlhSix, 

Jg 4 tec VD&tc J: 5«flf*8MB*«>Kv^> y =» >fifk: 
6o is 9 &m*is9 =^«-C«*i"lxtf 

so y ^yi« (s io 2 l) <7>2«sa^K«*£*ri- 
s^y (s i a n 4 -cirictna, ->y 

3 ^RfCKlAlUKV^ 4 n m- 1 In mSfi05*»(C» 

>m{tm&mmm& 5 n m ^ y y = k 

f±l 0 n mM^wr', jtgh^/V (DT) ^Atl^ 

[01 77] *mw<omi 3<nnM<omm\z&ttw& 

40 tt^^ty <Op<^ey-tr/UT'fi. V — .x^^cioct^ KM > 
KM vPi§"Cy-^^*Jctt^Ku-< v««Sr«jS 

[01 7 8] ^ic, *&m<Dm\ 3(onm<nitm^%z> 
^Wisti^^y ^gftt^jcot^TBi 1 2 o*>j;uqi 1 2 1 

Srffl^T^fS, (Hi 2 0lt »#i&^»ffSrIftW-*- 
5^#^^^ey <7^®E!T-*>5o HI 1 2 1 (i, ffi&M 

50 ^octr/m 1 2 1 co^^ey-tr/ufin^Mos h7y^^ 
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T*t#J#£*L£ 0 (Hi 2 0(OTfJ:9lC, **V±;i<0)& 
#ii^B#ictt, y-hGC6-8ViS, >OIC 
4-5 Vgfl^*jft^h,SlflDU y — * S Sr^i" 6 Q 
wO<t 9lC«JE^Bl»DL, ^^MSfcfflrF (CHE) Tr 
«f S: Ki/-f >S«fl!lroSiSf 984 blcftAtSo V 

1 2 1 l^-TJcplC, y- hGld:ftfflffi ( 5 V) & 

HMJDU 77 #7— • y/u K>M ^ (FN) 
««£*iJfflLT*ffi«9«4 a, 4 b **&***9l*tfc 

< ztVfrfrtiZo y— hG#*ft©^*U iryu 

s, K M>Dttpffl¥*tMfcRl £l^m&£ihh,tfJ: 

Kwyimcwi, y— ^m^^r^ismffi (Fioati 

ng) fc-t-fttf. K M >«««0«W*«JB 4 b <0*J&* 

e>®^^r§ita< ^^fcwt'feSo y-^«ffi«j^« 
ws»S4 a ^^e>«^*5i^ft<s-&j-tty— 
suiei»es:H];&du km va«£Sffiffite£i-fttf 

[oi 79] *fcH*ttu*v^s % ^^v±^<om^m 

Ui, y-^S<b KMvD<af8]£Mjh,5»^fflLfl;SE 
«rtt*i-r*-i:t?firt>4x6. Ifiil4a, 4b^)S 

StR-rn«<tV^ 0 m^Sffi/f 4 a:fcj;tf 4 bC040GO^ 
««ffi^<toT4o<OS*S««teit i l#i±M#?>tt, * 
tKCct f9 1 o<7)i?^T*2 h#^tf#£:iet&T*t £ Q 
[0 180] WC, p^MOS h7^;**T-*J&£*l 

<7)®)fNco^T[I] 1 2 2*J<fctWai 2 3£ffi^Tl£^-f 
£ 0 Ull 2 2fi, S#^»^SrlftW-rs^»|gtt><* 

iWBtt^^ey co^f@m-efe^o 11122^^^11123 
c7)^< -ty-fe/wipSMos h9>^^-e«j«Six5 Q 

(Hi 2 2(c^-TJ: 0 Id, *^yir/u<75#£i£^B*f;Ltt % 

4xemdu y-*s*?$ig«te£i-s 0 i^i^cm 

ffi«cfflfj^«fflf»«®4 btcta^sraA-rSo y-*®«c 
ffiJ^SffirSf SIJB 4 a icm^&A-r s^ici*. KM 

— >^ey -fcyKDifiifeii, mi 2 3(c^ 
1-«fc3K, y-hGlcAm (- — 5V) fcEpflDU F 
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l^B*icm^^§l#fe< lirms. Ci<0»£\ y-* 

[0 18 1] ^fclH^diLftV^ >^yir/U0>SK*ttJ 
Ui* y — * S <!: KM >DWWS:atti5tt^mL««S 
rt-^fir*?ix5 0 lISil4a, 4bC0^ 

iwaoty-^m km v««iB#<B««fi 

m-rz>h<OX*tbZ> 0 y — ^S, KM l/D<Dk*lbb\Zs< 

fflttffi«c«toT4ocoii*sii:«eii«ptt^^tt, * 

1 oOir/UT'2 try h#0>««£ffi«T*#5o 

[0182] 1 3 (Duas^jBT-f*. m 1 2 

9y^^tna^-c*5. tt-tf*&tf, r com os 
h^vv^^-m, «ffifSSI«4fi % y— * • KM> 
20 ®J$i 0, 1 1 iowciiaifiSJx* ^-v*/M!I«±Ktt 
ga@$nri/^^i\ z<Dtc£>, :mos h7y^^ 
<Be**H*tt. «»»«Ji4w«wr^>«i»ttiiBic, 

^3(7)[M]^0#&(dJ;oT, y-h-y— KMV 
in^*±*»a s fi»S*u MOS h7V^**03S5JMB) 

[oi8 3] (»i 4(omm<omm) 

1 4wHffio^ffiJcov^-cttW-rSo 1 4co^Sfe 

30 «®4<h-y--r k?*— /w^— y-9&— mt£-£tzmi& 

s«i c7)^®{c^i y- hMMiii 3^ity- 
bti, 9Mwms4 (4 a, 4 b) 

f&ZtiZo ftltff AS 4 i K«S 3 t roBlctt, K 

4^?a^co n - m&mm c <n n - ^tem^ 1 0 <n 
en^o y- hta^3^j:t>*n + ^tenjc^ 1 i tti^n 
[01 84] &$£W<Dm 1 4 (Dmmcojtmx-a. -y--r k 

so y-9*sJ:t/ttWaS«HH4tt, CVD&l: 
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[0 18 5] 4<^HJfiOJg«8f*i, ±EO 

^1 3 03ltEo»ffii:ISiai, HI 2 6tc^i-J: 5 ft, ii 

[0186] 10 

E«3£fi<0«i§£ll31"?# 6 0 
[0 18 7] *36WcJ:iXf*, «S*ftKiS^o-fe^T*« 

So 

[0 18 8] **WcJ:*ui, Hi*ft-fe/H«itt?«*W 
^HiL^«ftli«tt^*y «r««L^*W*E«KB«> 20 

[0 18 9] *«Wfc.fc*U*. «*ft«ig>^nir^T*a 
*Bt*fcH L pr*B*»«tt^ y Srfttt Lfc¥W*E*3S 

[H l 1 *3B9J0>*f 1 oll»0)Jgffilc«5*««14¥* 
fM^ y co^y ■fe/uWitSr^-rWrffiBIT-fcSo 

[0 2] *3gW<z>!Bi <DSaSw^ffi^«-5^F»3gtt^* 
ff^^ey^HifPtrttW-rsWBBI-CfcSo 30 

[13] «>*llS<o»«^«55FJHBtt*W 

[121 5] *&w(om\ <Dmm<Dmm^ghz*wK&*m 

[116 ] *X91c0Sg 1 <z>*Jfi«>»ttJc«*^aHBtt*W 
^^y£D^^y -feyKOlRigXSSr^i-KfffiiaTfe 60 40 

[1218] 4:«n<o!Ri <Dnmmm^&z>*n&&¥m 

[i2i9] *&w<nm\<onM<ommic&z*Mm&*m 
($^^y<7)^^y -fe/K0S!itxs«:^-riSTffii2ir-*>5. 
[12] 1 0] *««o»2(0j|«^1IB«c«6^F»*tti|£ 
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[i2ii 3] *mw<om2<onmmm\z%z>?fw& i &* 
mt$* * y co^ y -fe/uco»iigxss:^-r»Tffiia-e*) 

[1211 4] *«W^S2<DHlfi<D»fl8l^5^»«tt* 
agf^ ^ y 00^ y ir/KOSSigXSSr^i-BfffiEI-Cfe 

[1211 5] **W<^!B2 0|lffi^ffilc«5^F»3gtt¥ 

* y o ^ y -t:/K^aaigxssr^-r»f d5E-c*> 

[1211 6] *«W<0*2<Dj|||S©»ll8«-«63F»«tt* 
a»fM ^ey^^^y -fe/K7)S!(5tXSSr^-rWTffil2l"C*> 

60 

[1211 7] *38W<D*2«?3t*«>»lBfc«5^li*tt* 
sgft:^ * y <o* ■=£- y -fe/K^tHiSxatr^+WfiHBI-C*) 

[1211 8] *3BW<7>!B2<ojl«o»*fc«-5^*«5tt* 

^ty^^y *t/wcoS!i&xs«r^-r»fffiiii-c*> 

60 



[123 1 9] *»W<^*2<Z)3KlSo»llBJc«65F»»tt* 

So 



[1212 


0] 






■^y 


co ^ y ir /u«iS £ ^"T 121 "C 5 0 


[1212 


1] 






^y 




[1212 


2] 


*^com4co^Jfi<30^(-^^^»^¥ 




^y 




[1212 


3] 





[124] [212 3 COMO S h 7 ^ S** 9 (OW^.'XM^m 
[1212 5] [212 3COMOS b7>i?**<Dm&JLU*7F 
[1212 6] [212 3 COMO S h 7 V ? (DW^XM^ 

-rmmmx&z> 0 

[1212 7] (212 3COMOS h^>-^^^cDM3sX^^^ 
i-|^r®[21T*fo6o 

[[212 8] 1212 3COMOS h y V ^ GO$Ji£X^£^ 
•T^f®I2ir^6o 

[1232 9 ] [212 3 60MOS h 7 * <DSJi£XfM2r^ 

[!213 0] [212 3COMOS H 7 V S** * co®*i£Xi£&^ 
-T[Sr@[2]-r'fo5 0 

[1213 l ] *3BW<o!B6<o3ilfi(0«IIBlc{fR5*W*E« 

mmicmmztittM&fe^mft* * y * y -&/m» 

[03 2] *IB^a)SB6w3lli6w^ffiic«5#«{*EtS 
SSBIcflSiffi $ ti^:ffli*tt^2»<*^ * y co ^ * y -fcyufffig 
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[03 3] *&w<»mG<onmmm^&ttn&&* 

* y ^ ^ y ir/i^SJigXg£^i1»B0Tfc 

[03 6] *ftw<Dm6o>nM<nmmic&z*w&&* 

5o 10 

[03 7] «^(Dg6(^^«ll:i^W^ 
[03 8] **M(0^6W|llffiOJBffi^«S^»5Bt4¥ 

2g*M ^y^^y -fe/K^siisxssr^-rwDis-cfe 

[03 9] *3SW<0JB6O*lfi<Z>»«^«S5Fi»«tt* 

[040] *&w<Dm6<nnn<nmm^&z : FW&\±¥ 20 
«*M ^yo^^y -fe/KoSiigxs^^-rwrffisr-*) 

[04 1] *«M^»6 0Htt<DJKffl(-«S^»l8tt¥ 

^i*:^ ^eyw^^y -fe/uwjHigxs*^i-»r®0-efc 

[04 2] *5BW0)»6(O|ia(OJgffi^«S^»*t4¥ 

*(M ^y^^^y ^uwjHitxa&^»[©0-cfc 

[043] *&m<Dm6<Dmm<nmmiz&ttm&&* 
^yo^y -fe/Ko»!3exs€r^-r»f®0*c-fc 30 

[04 4] 6 9 

[04 5] *58^0fg6<0||J60?gffi«C«S»|gtt^* 

*M y co;* y -fe/Ko3HigxS^^i-»ffi0TfeS, 

[04 6] ^^(O^6^HI6C0^|g(^^^ti^ 
fM ^ y y ^u<z>jKigxa£^i-W®0T*fcSo 

[047] *&m<Dm6<nmM<oBm\zgkzm&&*m 

*^^yw^^y ir/KOjH5gXSS:^-r»fffi0-e*>5o 
[04 8] *&W<om 6 OHjte<^^ffiJCl«Sffll6tt¥* 40 

ft:^ y co^ y -fc/ucDKacXa«r^-rWB5B"CfcS. 
[04 9] *«^^»6<o|lli6^ffi{c«Sffl3g14#2S 

^ y (O^ y -fe^OfiiigXSSr^-f WflSH-CfoSo 
[05 0] ^XKOjR6«>ieiK«>»tt(cfiR5l««tt¥* 

ffc^ * y <n* * y -feyKoUifixSSr^i-Wniia-efcS, 

[05i] *xfn<D&6tomm(Di»mz.»z>maiaE¥m 

fle* * y cop* y "fe^wJ4igXSS:^-ri^r®0T-fo-5o 
[05 2] *IBWom6(03lfto^ffi«c:«sffl5gtt#^[ 

y * y ir^Oj»igXS&^iSTfl^^fc£o 
[05 3] 4:«n<OfB7(Dieik<O»flR(Cftd^i0tt:eie so 
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it^^-r^T®0T*fe5o 

[05 4] **^w»7 0||jffieo^l||lc«S*W«E|ai8 

[05 5] 7 «5SSJtK)*l*^«S^FJHBtt* 

SUM ^ y 60p< y ir/KO®JigXS^^"fWr®0"efo 

[05 6] 7 ©Stlfi«)*»-«6^*«tt* 

[057] *mw<om7 <Dmmv>mmz&ttWft&* 
60 

[05 8] *»M<oJB7(D36jft<o?glR|c{S55F*»tt¥ 
3»*M * y y ■feyKOK36xa«r^-rWrffiHT»*> 

[059] *mm<nm7 <nmm<oj&mz&z>7£»&&¥ 

[06 0] *»W<z>JK7<oSa6<D»tt^«s^SHgtt* 
>gfM ^y<7)^^y ■feyU'Oj8iSxaS:^-rWrBa0-C«> 

[06 1] *«W<0»7 0jt*«>»tt^«*^|«fitt* 

^ y 00^ * y ir;u<DMi£xa£^il^S0-c& 

So 

[06 2] *»WOjK7 0?*ll6rojBtttC«-B^»»tt* 
*y^*y ir^Siigxafc^illfr HHt* 

[06 3] **W^S7<DHJteC0JKlitC«5#58tt^« 

fM^-y eo^y -fe/KoSiigxa$r^i-^rS0"CfoSo 

[06 4] *^0«7 0^«g^ffi^«S»IH4¥* 
i*:^ ^ y ^ y -feyKOjRigxaSr^i-»fcB0T*fe £ 0 
[06 5] *«W^!B7«>**a>»ttic«6i»«tt*» 

£M *r y C7)7< ^ y t/K7)S!igIg$r^flT®ir'fc 5 Q 

[06 6] 7 (Dlffi<7)«|c§5^i4^iS[ 

y <D* * y i?/u<o§«gX&£^iN»ffi0T-&£o 

[06 7] *&w<nm7 (Dmm<DMmtzmz>n&&*m 

f^^-ey (7^-ey -feyuwl8i&xa«:^i"»f®®"C*>5o 

[06 8] *|g^CO»7«>||«COJI0jB(C«6»36tt^* 

* y co^< * y i?/i^§4i£X^£^l^®0T*£>6 o 
[06 9] **WW»7<o*«^IIB(ciR5«36tt*W 
*r y <op< ^ y -fe/^iiigxa&TjH- ©f®0-c*>5e 

[07 0] ^^O|g7C0Sffi^^!S(C^S«^^aS 

^ y cdt< ^ y -fe/uo3BiigxSSr^i-Wf®0-C*)S. 
[07 1] ^rol8W$6«il:g5W^W 

^ y y ^^m^^-rmmmx^ho 

[07 2] *IBWc0S8(O||jSfi(7)^ffi(ciS5^W5gtt# 
[07 3] *36^O|g8 60^O^ag{c«5^fflfg|4^ 
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[07 4] *mw<om8<nmm<Dj&m\z&z*w&i±¥ 

W(M y <d* * y Hr/uroJK»xa*r*i1»»ia^& 

S 0 

[07 5] #»W«>«80jt*^«B^{8S^»*tt* 

So 

*JMM y <t)> y ir/u<o8Htxa&^i-»Bl2lT*fc 

So 

[07 7] *«W<o^8 0||J6(0?gllBt-«5^F»3Stt^ 
y co ^ * y *^Bi6xa*«+l»rfflBI-eife 

So 

[07 8] *3S^o»8(D^lf6<o^fl8(c«s^»3Stt* 

So 

[07 9] (7)^8(7)^(7)^(^6^^1*^ 

WtM *])<D**!) -b/KZ>§titxafir*i-WriBia-C«) 
[08 0] ^^(7)^8(7)^Sfe(7)^ffiiC«5^ffi^¥ 

aHM ^yw^^y -fe/Koj»isxssr^-r»fffiig-r**) 

So 

[08 1] *|gW^S8<D|lli6ojKffi(c:«S^»«tt^ 

a»*M y (7)^ ^ y "fe/Kosfitxs^^-r^fssr-fe 

So 

[08 2] *|gW^fB8<^l81fe<o?Kffi(c«S5f:ff«tt^ 

So 

[08 3] *«W<0»9(0||lfi<DJgfflic«-55F»»tt* 
[08 4] **WolB9o*16«>»ttJc««65F»JBtt* 

^yo^^y -fe/KoKigxe^r^-rwrfiiia-c 1 *) 

So 

[08 5] *ISW^S9<03l*<D?gfl8{c«S^««tt* 

>gf£^ * y (7)^ ^ y -fe/Ko3Rigxssr^-r»fffiia-c*> 

So 

[08 6] ^^(7)^9(7)^(7)^{C^S^^tt^ 

igtfM ^ y 60 > y ■fe/K^ffijjtXS^r^-rWBEI'Cfe 

So 

[08 7] *3SWW®9<O^JS<7>^ffi^«-5^»IStt¥ 

aUAM ^ y co> y ir/uosgigxa£^i-»r®I2-e*> 

So 

[08 8] *3S^oS9o3lt6^fl0S8lc:«5^«*tt¥ 
WfM ^tyo^^y ir/KOjSigXS&'^-rWfffiH-e*) 

So 

[08 9] 9 

y co>« y -tryucoffl!iSXS&-^i-»fffiEir*fe 

So 

[09 0] *WW<om l Oco||j6E^9g«c«S^fli36tt 
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[09 1] 0(OHJS(OJgffi(C«6^fflStt 

[092] o<nnm<oBm^&z>*m&& 

[09 3] *»^(7>!Bi oa>**©#»c«S*|«tt 

^yw^^y -fe/K^»iitxssr^-ri»®0T*fe 

So 

[094] **OTcog5 1 o<ommmm\^%^w^ 

* y (7)p( * y iryUCOMitX^^^-r^r®0T*fe 

io So 

[09 5] 2MS91<7>SSi 0^»<o?Kffilc«-5^»*tt 
¥*fM y (7)^ ^ y ■fe/bO»iSXSS:^-r»r®0Tfc 

So 

[09 6] *«WroJBi oco3IJ6<ojKffitc«s^F»|gi4 

h^mm ^y^^^y -fe/KDMisxasr^i-WBH-e* 

So 

[097] *wna>isi o<DnM<oBm\z&z>*mK& 

So 

20 [09 8] 0(7)^ffi(7)^ic^S^^ 

¥a**M * y (7)^ y -fe/boBii&xasr^-rwfffiEir'fe 

So 

[099] *3g^^si o <Dmm<nMwuz&z>*mm& 
*m»* ^yw^^y -fe/KD®!5gxa$r^-r^fB!nr*fc 

So 

[0ioo] *&m<»$H i o <n%m<r>tem\z.&z>^m& 
&¥m&* ^yw^^ty ir/ucojaigxasr^-rwfBiar* 

fcSo 

[010 1] *$giB<z)!Bi O^HiEco^fig^S^^ 
30 t£^J££M ^yt/)^^y -fe^O©5gxaSr^-r©rB0T* 

t£> So 

[0 10 2] l (0^6o^ffi(c«S^F«^ 

ffi^sn*^ ^y^^^y ir/utnit^^-r^®0-c^So 

[0 10 3] *3BW©»1 io||jfeco^ffi(£«5^#$g 

ttH**** ^yw^^y -fe/KoiRigxasr^-risfBia-c 

&S 0 

[0104] #$gi!fl<7>SS l l (03IK^ffi(c«S5F»|g 
tsfe¥«f*^ * yw^^ey iryucoffiiigxa^^-r»T®0-e 

40 [0105] &&W<om 1 1 0HJfcwJgffilc«5^»3B 

* y (n* * y -feyuojsiitxa^^-ri&rffiiar- 
[0i 0 6] *&m<D$s\ \ <Dnm<nmmz&ttfc& 
&s 0 

[0i 0 7] *&m<nm\ i 

*yw>^y */uw»»xa*r^-i-KrffiB-e 

&So 

[0i 0 8] *56w^>!Bi i (ommcomimzm^wm 

so tt^iSf*:^ * y co> ^ y -feyucolKigxaSr^-rBfDiH-C 
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[mi 09] *&m<om\ 2<omi&<otemiz&z^nm 

[mill] **W(OlBi 2oHft<ojK«gic«5^F»* 

[Ell 1 2] *3B9]0>Xn 2oHlig<OJK«glc«S^»* 10 
tt¥WtM ^ey^^^y ir/uoStigxafc^BrffiEIT* 

[(Hi l 3] ^^II 2<7)||Jfiojg88^«6^»IS 
y c0t< y -fe7KZ)»JSxaSr*i-»Bia-C 

[Hi 14] *JSWo*i 2oHli6(O^S8Jc«6^F#5S 

* y * y ■fe^w«axasr*-r»ffiH"c 

[mi l 5] *J8W©Sl 2<ojtlS<0»tBtc«S3p*» 

tt4*«fM ^y^^^ey ir/vc7)faigxa^^i-^T®mr' 20 

[mi 1 6] *»Wa>*l 2<Z>**^»«I^«S^F*» 

tt^flc^ ^y^^^ey ■fe/uw*HSxa**'t-WfDBia-c 
[1117] #^ofi!i 2o3«K«>»«tc«45plH8 

^yo^y -fe/KD»isxa«:*-*-iifBia-e 

[Hi 1 8] *»W<Z>»1 2^3afio^ffijc«6^F»3g 

* y y ■feyu^3Higxa«r^-rwf®ia-e 

fo-5o 30 

[mi 19] ##9j*>#l 3<BjHfc<B»»C«S*IW8 
[mi 20] n^lMOS h7>is*?X'ffif&£tlfc, * 

[mi 2 1] nlMOS h7y^^t«fi!c$tl/h, * 

[mi 22] p^Moshyy^nf^nt * 
^m<om\ 3<nmm<Dmmz&z*w&&¥mtt**i) 40 



$*P$ 2001-156188 

56 

[mi 2 3] plMOSh^y^nW^lxf:, * 

* y <n* * y -t/ukm-w- bmm&m-r 

5MOS b9^i^^^cDm^7jkirmmmx^^ 0 

[mi 25] 4<Dnm<oBmizm&7Fm& 
&*m»* * yo^y -fe^«igsr^-rwfffiigir-*>s. 

[mi 2 6] *|g^<o«i 4<oH«i^ffiJc:«5^«« 

6MOS h 7 yv 5 ^ ^<7)ijg^^t^T®iX^5o 
[W^tfcl^] 

1 P S!*3H*S« 

2 h&SMfl 

3 hm^ (Siy- h««) 

4 s^a/i 

5 » 1 ftfcK 

6 ftfcR 

7 ST2BHfcfla 

8 I2y-Mi 

9 k**— y- 

10 n - ^tefffcH 

11 n + SffittS 
1 2 *|®Jf 

13 vmrnm 

14 g2y- hftfltiR 

15 !£3y- hf&gfcflg 

1 6 ^fbffii 

is y =1 vSftR 

1 9 nffi*MMMfcK 

2 0 P " 

21 p + StefftB 

2 2, 2 7 7thU^h (7* hl/^ h^- 

23 h >*^i&mm 

2 4 »4y-M68« 

2 5 ^ir^uffitt 

26 M 

2 8 #*s*-vy=^Bi 
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